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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the device and method capable 
of continuously and stably producing metallic foil and metallic foil pieces 
by simple equipment even in the case the metallic foil is a thin film. ^ 
SOLUTION: This device is provided with a plating soln. feeding means 
20, via a plating roller 21 abutted on the outer circumferential face of a 
rotary drum 1 in which the outer circumferential face is made to be the 
negative electrode face, feeding a plating soln. to the outer 
circumferential face and a plating means 2, via the plating soln., 
electrically communicates with the outer circumferential face of the 
rotary drum 1 and electrolytically precipitating metallic foil into the outer 
circumferential face of the rotary drum 1. Moreover, a plating soln. 
cleaning means 4 for cleaning the plating soln. adhered to the metallic 
foil electrolytically precipitated into the outer circumferential face of the 
rotary drum 1, a drying means 4 for drying the metallic foil after the 
cleaning and a peeling means 7 for peeling the metallic foil after the 
drying from the outer circumferential face of the rotary drum 1 are 
provided. Moreover, in place of the peeling means 7, a brush roller which 
peels the metallic foil while it is parted is provided, by which metallic foil 
pieces can be produced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Claim 1 The rotating drum with which it was supported free [ rotation ] and the penpheral face was made into 
he negative electrode side, and a plating liquid supply means to supply plating l.qu.d to the Penpheral face of 
said rotating drum, The plating means equipped with the positive electrode member wh.ch .t flows [ member ] 
ScS wfthThe peripheral face of said rotating drum through the plating liquid supplied from th.s plating 
taM suZl "means, and carries out electrolytic deposition of the metallic foil to the penpheral face of said 
Sing drum A p.ating liquid washing means to wash the p.ating liquid adhering to the meta I he fo.l ^rt w« 
prepared in the downstream of said plating means, and carried out electrolytic deposit.cn to ^the per pheral face 
of said rotating drum to the hand of cut of said rotating drum, A des.ccat.on means to dry the metalhc fo.l wh.ch 
* was prepared in the downstream of said p.ating liquid washing means, and carried out elec £^ 
the peripheral face of said rotating drum to the hand of cut of said rotatmg drum The n™^"^"' .nstallafon 
of a metallic foil which has an exfoliation means to exfoliate the metalhc fo.l wh.ch .t was prepared in the 
downstream of si desiccation means, and carried out electrolytic deposition to the penpheral face of sa.d 
rotating drum to the hand of cut of said rotating drum from said peripheral face. ...... . . trt aim < 

[Claim 2 1 Said plating liquid supply means is the manufacturing installation of the metallic foil indicated to claim 1 
equipped wfth the p.ating liquid attachment component supplied to the peripheral face of sa.d rotatmg drum, 
rontaetinff the Derioheral face of said rotating drum and holding plating liquid. 

tel £ 3] Said pTa ting liquid attachment component is the manufacturing installation of the metallic foil according 
to claim 2 constituted with 1 or two or more plating rollers with which the platmg hqu.d maintenance layer 
supphed to the peripheral face of said rotating drum, holding plating liquid while rotating where the peripheral 
face is contacted according to rotation of said rotating drum was prepared in the periphery section. 
[Claim 4] | Said plating liquid attachment component is the manufacturing installation of the metallic foil indicated 
to claim 2 which contacts the peripheral face of said rotating drum in the state of press sliding, or 3 
[Claim 5] Said a part of p.ating liquid attachment component [ at least ] is the manufacturing insta.lat,on of the 
So foil indicated in any 1 term of claims 2-4 arranged more nearly up than the honzontal line passing 
through the center of rotation of a rotating drum. . 
StfeXLto* drum is the manufacturing installation of the metallic foil indicated m any 1 term of claims 
1-5 in which the non-galvanizing section laid underground so that an insulating matenal might expose a metallic 
foil on a front face to a part of peripheral face which carries out electrolytic deposition was formed. 
[C IZ 7] I Said exfoliation means is the manufacturing installation of the metallic foil indicated ,n any 1 term of 
clafms 1-6 equipped with the conveyance supporting material with which the adhesive layer was formed n one 
f eld the stickingVpressure roller which presses the adhesive layer of this conveyance supporting material to 
the metallic foil which carried out electrolytic deposition to the peripheral face o sa.d rotatmg drum j nd a 
migration means to move the conveyance supporting material to which the metallic fo.l adhered in the direction 
of the outside of a path of said rotating drum. . 
[Clat 8] The rotating drum with which it was supported free [ rotation ] and the peripheral ^ce was made ,nto 
he negative electrode side, and a p.ating liquid supply means to supply plating ..quid to the Penpheral face of 
said rotating drum. The plating means equipped with the positive electrode member wh.ch 't flows [ member ] 
electrically with the peripheral face of said rotating drum through the plating hqu.d supphed from th.s platmg 
hquid suppl Tmeans and carries out electrolytic deposition of the metallic foil to the penpheral face of sa.d 
SSj^TSETlWd means forming which forms a f.e.d in the field which carries out e ° f 
the metallic foil to the peripheral face of said rotating drum with said plating means A plating l.qu.d washing 
means to wash the plating liquid adhering to the metallic foil which it was prepared in the downstream of sa.d 
plating means, and carried out electrolytic deposition to the peripheral face of sa.d rotatmg drum to _the ^hand of 
cut of said rotating drum. A desiccation means to dry the metallic foil which .t was prepared .n the downstream 
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of said plating liquid washing means, and carried out electrolytic deposition to the peripheral face of said rotating 
drum to the hand of cut of said rotating drum, The manufacturing installation of a metallic foil which has an 
exfoliation means to exfoliate the metallic foil which it was prepared in the downstream of said desiccation 
means, and carried out electrolytic deposition to the peripheral face of said rotating drum to the hand of cut of 
said rotating drum from said peripheral face. 

[Claim 9] Said plating liquid supply means is the manufacturing installation of the metallic foil indicated to claim 8 
equipped with the plating liquid attachment component supplied to the peripheral face of said rotating drum, 
contacting the peripheral face of said rotating drum in the state of press sliding, and holding plating liquid. 
[Claim 10] The plating process which the peripheral face and positive electrode member of said rotating drum 
which were used as the negative electrode are energized [ process ] through said plating liquid, and carries out 
electrolytic deposition of the metallic foil to the peripheral face of said rotating drum, supplying plating liquid to 
the peripheral face of a rotating drum, The washing process which washes the plating liquid adhering to the 
metallic foil which carried out electrolytic deposition to the peripheral face of said rotating drum, The 
manufacture approach of a metallic foil of having the desiccation process dried after washing the metallic foil 
which carried out electrolytic deposition to the peripheral face of said rotating drum, and the exfoliation process 
which exfoliates from the peripheral face of said rotating drum after drying the metallic foil which carried out 
electrolytic deposition to the peripheral face of said rotating drum. 

[Claim 11] The plating liquid attachment component supplied to the peripheral face of said rotating drum, 
contacting the peripheral face of said rotating drum in the state of press sliding, and holding plating liquid is 
prepared. Said plating process supplying plating liquid to the contact section of the peripheral face of said 
rotating drum, and said plating liquid attachment component by said plating liquid attachment component The 
manufacture approach of the metallic foil indicated to claim 10 which the peripheral face and positive electrode 
member of said rotating drum which were used as the negative electrode are energized [ claim ] through said 
plating liquid, and carries out electrolytic deposition of the metallic foil to said contact section. 
[Claim 12] Said exfoliation process is the manufacture approach of a metallic foil of having indicated the metallic 
foil to claim 10 which exfoliates from the peripheral face of said rotating drum, or 1 1, by moving the conveyance 
supporting material to which the adhesive layer formed in one field of conveyance supporting material was made 
to adhere to the metallic foil which carried out electrolytic deposition to the peripheral face of said rotating 
drum, and the metallic foil adhered in the direction of the outside of a path of said rotating drum. 
[Claim 13] The manufacturing installation of the piece of a metallic foil which was equipped with the rotating 
drum indicated in any 1 term of claims 1-5, the plating means, the plating liquid washing means, and the 
desiccation means, replaced with the exfoliation means indicated to this claim, was prepared in the downstream 
of said desiccation means to the hand of cut of a rotating drum, and established a fragmentation exfoliation 
means exfoliated dividing the metallic foil which carried out electrolytic deposition to the peripheral face of said 
rotating drum from said peripheral face. 

[Claim 14] Said rotating drum is the manufacturing installation of the piece of a metallic foil which indicated the 
metallic foil to claim 13 by which much rill sections were formed in the peripheral face which carries out 
electrolytic deposition. 

[Claim 15] The manufacture approach of the piece of a metallic foil which established the fragmentation 
exfoliation process of exfoliating dividing from the peripheral face of said rotating drum after drying the metallic 
foil which was equipped with the plating process, washing process, and desiccation process which were indicated 
to claim 10 or 1 1, replaced with the exfoliation process indicated to this claim, and carried out electrolytic 
deposition to the peripheral face of a rotating drum. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacturing installation and the 
manufacture approach of a metallic foil and the piece of a metallic foil that the piece of a metallic foil which 
divided the metallic foil in the shape of a scale in metallic foil lists, such as copper foil and a noble-metals foil, 
can be manufactured continuously. 
[0002] 

[Description of the Prior Art] A metallic foil is various as the object for a function or the material for an 
ornament of electronic parts, electrode components, a catalyst, and other various members, and is used. The 
thickness of the metallic foil by rolling although the metallic foil was conventionally manufactured by rolling is 30 
micrometers. Extent is a limit and a difficult thing also has rolling like Mo system alloy depending on the quality 
of the material. In recent years, the manufacturing installation of a metallic foil which the thinner thing was 
required from the cost side, the engine-performance side, etc., and used electroplating to this demand also 
about the metallic foil, and the approach are proposed. 

[0003] Drawing 1 3 shows an example of the continuation manufacturing installation using electroplating of a 
metallic foil, and is equipped with the plating bath tub 103 equipped with the diaphragm 102 which regulates the 
bath surface of a plating bath 101, the rotating drum 105 supported free [ rotation ] while being immersed, after 
the upper part had been exposed during the plating bath 101, and the positive electrode member 106 divided and 
arranged within a plating bath 101 at the periphery section of a rotating drum 105. Said rotating drum 105 is 
electrically made into negative potential to the positive electrode member 106, and the peripheral face 
constitutes the negative electrode side. Moreover, in the plating bath 101, plating liquid is equally injected toward 
the peripheral face of a rotating drum 105 from two or more injection nozzles 107 prepared in the periphery 
section of a rotating drum 1 05. 

[0004] If it energizes to an electrode, rotating said rotating drum 105, according to rotation of a rotating drum 
105, a plating coat will carry out electrolytic deposition to the peripheral face of a rotating drum 105, this will 
grow, and the metallic foil 1 10 of predetermined thickness will be formed. The exfoliation roller 108 is attached to 
the upper part of a rotating drum 105, and it exfoliates from the peripheral face of a rotating drum 105 through 
the exfoliation roller 108, and a metallic foil 1 10 is conveyed to the rinsing process of a back process, and a 
desiccation process, and is rolled round. 

[0005] On the other hand, in the condition as it is, the metal powder by which flat processing was carried out is 
used as an ornament material of a fine-arts handicraft, or a coating is mixed and it is used for the shape of a 
scale as conductive coating material, a metallic paint, etc. As such scale-like metal powder, application nature 
and what is especially as thin as possible from a viewpoint of economical efficiency with noble metals are 
required. 

[0006] Conventionally, the processing approach which a detailed piece is made to divide is taken, it striking the 
sheet metal rolled out further, and extending it more thinly, after it carries out flat processing or scale-like metal 
powder extends a material metal with rolling to the shape of a scale as thinly as possible in the case of noble 
metals, dividing material metal powder with a ball mill. 
[0007] 

[Problem(s) to be Solved by the Invention] however, by the manufacturing installation using the conventional 
electroplating of a metallic foil, and the manufacture approach The metallic foil in which the big plating bath tub 
which holds a rotating drum is required for, and exfoliated from the rotating drum further A next rinsing process, 
The carrier facility for conveying at a desiccation process, the spray washer which carries out these down 
stream processing, and a dryer are needed, an equipment configuration becomes large-sized, and if it lengthens, 
there is a problem that a big installation tooth space is required and facility cost also becomes high. 
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[0008] Moreover, although based also on a plating kind, in exfoliation of a metallic foil, it is 20 micrometers. The 
thickness of extent is required and it is 10 micrometers. If it becomes extent, it will be torn in the case of 
exfoliation, or a wrinkling comes together. Moreover, also in a subsequent rinsing process and a desiccation 
process, in order to perform consecutive processing, it requires synchronizing a carrier facility with rotation of a 
rotating drum and high degree of accuracy so that neither a tear nor a wrinkling may arise in a metallic foil, and a 
large-scale and expensive high precision carrier facility is needed. Since that handling and migration between 
processes serve as a delicate activity so that a metallic foil becomes a thin film, this inclination becomes 
remarkable. 

[0009] Moreover, by the manufacturing installation of the conventional metallic foil, and the manufacture 
approach in the early stages of electrolytic deposition, a deposit of a plating coat is unstable, and it is hard to 
deposit in homogeneity for oxidation of the front face of a rotating drum, or formation of a passive state coat, 
and is especially several micrometers. In the thin film of extent, a plating metal carries out electrolytic deposition 
to the shape of a dent light, and becomes uneven [ an appearance ], and a pit and a countless pinhole are 
generate, thickness also tends to become an ununiformity, and there is a problem that quality deteriorates. 
[0010] In order to manufacture metal powder, atomizing molten metal etc. needs to be furnished of the approach 
of on the other hand processing metal powder in the shape of a scale in the manufacture approach of the 
conventional scale-like metal powder, large-scale. Moreover, by the technique of striking and extending the 
sheet metal obtained by rolling, it is inferior to productivity and there is a problem that a manufacturing cost 
becomes high. Moreover, although the piece of a metallic foil equivalent to scale-like metal powder is obtained 
by dividing a metallic foil, since it is difficult to obtain a comparatively thin metallic foil itself as stated previously, 
there is a problem that thin film-like the piece of a metallic foil is hard to be obtained. 

[001 1] This invention was made in view of this problem, and there are few installation tooth spaces, and they 
end and it offers the manufacturing installation and the manufacture approach of a metallic foil that a thin film 
like metallic foil can be continuously manufactured by the easy equipment configuration. Moreover, when a 
metallic foil is a thin film, the manufacturing installation and the manufacture approach of a metallic foil that the 
metallic foil of high quality can be stably manufactured continuously with an easy facility are offered. Moreover, 
the manufacturing installation and the manufacture approach of the piece of a metallic foil that thin film-like the 
piece of a metallic foil can be stably manufactured continuously with an easy facility are offered. 

Dfoam for Solving the Problem] The rotating drum with which the manufacturing installation of the metallic foil 
indicated to claim 1 was supported free [ rotation ]. and the peripheral face was made into the negative 
electrode side, The plating means equipped with the positive electrode member which it flows [ member J 
electrically with the peripheral face of said rotating drum through the plating liquid supplied from the plating liquid 
supply means and this plating liquid supply means of supplying plating liquid to the peripheral face of said rotating 
drum and carries out electrolytic deposition of the metallic foil to the peripheral face of said rotating drum, A 
plating liquid washing means to wash the plating liquid adhering to the metallic foil which it was prepared in the 
downstream of said plating means, and carried out electrolytic deposition to the peripheral face of said rotating 
drum to the hand of cut of said rotating drum, A desiccation means to dry the metallic foil which it was prepared 
in the downstream of said plating liquid washing means, and carried out electrolytic deposition to the peripheral 
face of said rotating drum to the hand of cut of said rotating drum, To the hand of cut of said rotating drum, it is 
prepared in the downstream of said desiccation means, and has an exfoliation means to exfoliate the metallic foil 
which carried out electrolytic deposition to the peripheral face of said rotating drum from said peripheral face. 
Since the metallic foil which carried out electrolytic deposition to the peripheral face of a rotating drum with the 
plating means is held according to this manufacturing installation, adhered to the peripheral face of a rotating 
drum, in case it is washed by the plating liquid washing means and dries with a desiccation means according to 
rotation of a rotating drum, even if a metallic foil is a thin film, it is hard to produce a tear and a wrinkling in a 
metallic foil, and the metallic foil of high quality can be manufactured continuously and stably. Moreover, the 
mass plating bath tub which can hold a rotating drum and the carrier facility which conveys a metallic foil to a 
washing process or a desiccation process which was needed conventionally according to the manufacturing 
installation of this invention, and cleaning equipment and a dryer are unnecessary, since a plating means etc. is 
attached to the periphery section of a rotating drum, it is easy, there are also few installation tooth spaces, and 
it ends, and facility cost is also cheap and an equipment configuration also ends. 

[0013] Moreover, in the manufacturing installation which indicated the manufacturing installation of the metallic 
foil indicated to claim 2 to claim 1 , said plating liquid supply means contacts the peripheral face of said rotating 
drum, and it is equipped with the plating liquid attachment component supplied to the peripheral face of said 
rotating drum, holding plating liquid. According to this manufacturing installation, the peripheral face and plating 
liquid attachment component of a rotating drum have contacted, and since plating liquid is held at a plating liquid 
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attachment component and exists, a positive electrode member comes to flow certainly electrically in the 
peripheral face of a rotating drum only by contacting a plating liquid attachment component, and can perform 
electrolytic deposition stably by small plating volume. 

[0014] Moreover, in a manufacturing installation according to claim 2, where the peripheral face is contacted 
according to rotation of said rotating drum, while said plating liquid attachment component rotates, it is 
constituted by 1 or two or more plating rollers with which the plating liquid maintenance layer supplied to the 
peripheral face of said rotating drum was prepared in the periphery section, the manufacturing installation of the 
metallic foil indicated to claim 3 holding plating liquid, according to this manufacturing installation — the contact 
section of the peripheral face of a plating roller, and the peripheral face of a rotating drum — plating liquid tends 
to collect also between the contact sections of two or more plating rollers suitably, according to rotation of a 
rotating drum, plating liquid can be more stably supplied to the peripheral face of a rotating drum, and 
electrolytic deposition of the plating coat can be more stably carried out to it. Moreover, since a plating liquid 
attachment component is exchangeable by exchanging a plating roller, maintenance nature is good. 
[0015] Moreover, said plating liquid attachment component is prepared so that the manufacturing installation of 
the metallic foil indicated to claim 4 may contact the peripheral face of said rotating drum in the state of press 
sliding in a manufacturing installation according to claim 2 or 3. Since the metal crystalline structure of the 
plating coat which can prevent that the peripheral face of said rotating drum is washed continuously, and a 
foreign matter is involved in the plating coat which carried out electrolytic deposition in order that according to 
this manufacturing installation a plating liquid attachment component may carry out press sliding and may rub 
the peripheral face of a rotating drum, in case electrolytic deposition of the metallic foil is carried out to the 
peripheral face of a rotating drum with a plating means, and carries out electrolytic deposition becomes precise, 
the metallic foil of high quality without a defect is generable with a thin film. 

[0016] Moreover, said a part of plating liquid attachment component [ at least ] is arranged more nearly up than 
the horizontal line where the manufacturing installation of the metallic foil indicated to claim 5 passes along the 
center of rotation of a rotating drum in a manufacturing installation given in any 1 term of claims 2-4. According 
to this manufacturing installation, by supplying plating liquid to a part of plating liquid attachment component 
located more nearly up than the horizontal line passing through the center of rotation of a rotating drum, the 
supplied plating liquid becomes easy to flow to the peripheral face side of a rotating drum through a plating liquid 
attachment component, can supply plating liquid to the contact section of a plating liquid attachment component 
and the peripheral face of a rotating drum more stably, without opposing gravity, and can promote the stable 
electrolytic deposition of a plating coat. 

[0017] Moreover, as for the manufacturing installation of the metallic foil indicated to claim 6, the non- 
galvanizing section by which the insulating material was laid under a part of peripheral face to which said rotating 
drum carries out electrolytic deposition of the metallic foil in a manufacturing installation given in any 1 term of 
claims 1-5 so that it might expose at a front face is formed. It can manufacture continuously, without performing 
configuration cutting processing according in the metallic foil which the hole opened to the part corresponding to 
the non-galvanizing section, for example, the metallic foil which has a specific flat-surface configuration like a 
substrate pattern, to a press etc., since electrolytic deposition of the plating coat is not carried out to the non- 
galvanizing section formed in the peripheral face of a rotating drum according to this manufacturing installation. 
[0018] Moreover, the manufacturing installation of the metallic foil indicated to claim 7 is equipped with a 
migration means by which said exfoliation means moves the conveyance supporting material with which the 
adhesive layer was formed in one field, the sticking-by-pressure roller pressed to the metallic foil which carried 
out electrolytic deposition of the adhesive layer of this conveyance supporting material to the peripheral face of 
said rotating drum, and the conveyance supporting material to which the metallic foil adhered in the direction of 
the outside of a path of said rotating drum, in a manufacturing installation given in any 1 term of claims 1-6. A 
metallic foil exfoliates easily from the peripheral face of a rotating drum by migration of conveyance supporting 
material, without the tension for exfoliation carrying out a direct action to a metallic foil, since the conveyance 
supporting material with which the sticking-by-pressure roller adhered to the metallic foil is moved in the 
direction of the outside of a path of a rotating drum by the migration means according to this manufacturing 
installation. For this reason, even when a metallic foil is a thin film, it can exfoliate stably from the peripheral 
face of a rotating drum. Moreover, also about the handling after exfoliation, since conveyance supporting material 
adheres to the metallic foil, without carrying out the direct action of the external force to a metallic foil, it is 
dealt with, and it can carry out things, also in the case of a thin film, is dealt with, is excellent in a sex, and can 
prevent the damage in the case of handling effectively. 

[0019] The rotating drum with which the manufacturing installation of the metallic foil indicated to claim 8 was 
supported free [ rotation ], and the peripheral face was made into the negative electrode side, The plating means 
equipped with the positive electrode member which it flows [ member ] electrically with the peripheral face of 
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said rotating drum through the plating liquid supplied from the plating liquid supply means and this plating liquid 
supply means of supplying plating liquid to the peripheral face of said rotating drum, and carries out electrolytic 
deposition of the metallic foil to the peripheral face of said rotating drum, The field means forming which forms a 
field in the field which carries out electrolytic deposition of the metallic foil to the peripheral face of said rotating 
drum with said plating means, A plating liquid washing means to wash the plating liquid adhering to the metallic 
foil which it was prepared in the downstream of said plating means, and carried out electrolytic deposition to the 
peripheral face of said rotating drum to the hand of cut of said rotating drum, A desiccation means to dry the 
metallic foil which it was prepared in the downstream of said plating liquid washing means, and carried out 
electrolytic deposition to the peripheral face of said rotating drum to the hand of cut of said rotating drum, To 
the hand of cut of said rotating drum, it is prepared in the downstream of said desiccation means, and has an 
exfoliation means to exfoliate the metallic foil which carried out electrolytic deposition to the peripheral face of 
said rotating drum from said peripheral face. Like [ according to this manufacturing installation ] invention 
indicated to claim 1, since the metallic foil which carried out electrolytic deposition to the peripheral face of a 
rotating drum with the plating means is held adhered to the peripheral face of a rotating drum, in case it is 
washed by the plating liquid washing means according to rotation of a rotating drum and dries with a desiccation 
means, even if a metallic foil is a thin film, it is hard to produce a tear and a wrinkling and it can carry out 
continuation manufacture of the metallic foil of high quality stably. Moreover, a facility configuration is also easy, 
and there are also few installation tooth spaces and they end. Furthermore, in case electrolytic deposition of the 
metallic foil which consists of a ferromagnetic alloy is carried out, by forming a field by field means forming, the 
metallic crystal which carries out electrolytic deposition in an operation of a field comes to turn to a specific 
direction, and it can manufacture by low cost continuously, the metallic foil, i.e., the magnetic tape, which 
consists of a ferromagnetic thin film of high quality. 

[0020] Moreover, in a manufacturing installation according to claim 8, said plating liquid supply means contacts 
the peripheral face of said rotating drum in the state of press sliding, and the manufacturing installation of the 
metallic foil indicated to claim 9 is equipped with the plating liquid attachment component supplied to the 
peripheral face of said rotating drum, holding plating liquid. According to this manufacturing installation, in case 
electrolytic deposition of the metallic foil is carried out to the peripheral face of a rotating drum with a plating 
means, a positive electrode member comes to flow certainly electrically in the peripheral face of a rotating drum 
only by contacting a plating liquid attachment component, and can perform electrolytic deposition stably by small 
plating volume. Furthermore, since the metal crystalline structure of the plating coat which can prevent that the 
peripheral face of a rotating drum is washed continuously and a foreign matter is involved in the plating coat 
which carried out electrolytic deposition in order that a plating liquid attachment component may carry out press 
sliding and may rub the peripheral face of a rotating drum in the case of electrolytic deposition, and carries out 
electrolytic deposition becomes precise, the metallic foil of high quality without a defect is generable with a thin 
film. 

[0021] The manufacture approach of the metallic foil indicated to claim 10 supplying plating liquid to the 
peripheral face of a rotating drum The plating process which the peripheral face and positive electrode member 
of said rotating drum which were used as the negative electrode are energized ! process ] through said plating 
liquid, and carries out electrolytic deposition of the metallic foil to the peripheral face of said rotating drum, The 
washing process which washes the plating liquid adhering to the metallic foil which carried out electrolytic 
deposition to the peripheral face of said rotating drum, It has the desiccation process dried after washing the 
metallic foil which carried out electrolytic deposition to the peripheral face of said rotating drum, and the 
exfoliation process which exfoliates from the peripheral face of said rotating drum after drying the metallic foil 
which carried out electrolytic deposition to the peripheral face of said rotating drum. According to this 
manufacture approach, it is hard to produce a tear and a wrinkling and the metallic foil which carried out 
electrolytic deposition to the peripheral face of a rotating drum according to the plating process can carry out 
continuation manufacture of the metallic foil of high quality stably by the easy manufacturing installation, even if 
a metallic foil is a thin film in case it is washed by the plating liquid washing process according to rotation of a 
rotating drum and a desiccation process dries since it is held adhered to the peripheral face of a rotating drum. 
[0022] Moreover, the manufacture approach of the metallic foil indicated to claim 11 In the manufacture 
approach according to claim 10, the peripheral face of said rotating drum is contacted in the state of press 
sliding. Preparing the plating liquid attachment component supplied to the peripheral face of said rotating drum, 
holding plating liquid, and said plating process supplying plating liquid to the contact section of the peripheral 
face of said rotating drum, and said plating liquid attachment component by said plating liquid attachment 
component The peripheral face and positive electrode member of said rotating drum which were used as the 
negative electrode are energized through said plating liquid, and electrolytic deposition of the metallic foil is 
carried out to said contact section. According to this manufacture approach, in case electrolytic deposition of 
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the metallic foil is carried out to the peripheral face of a rotating drum according to a plating process, a positive 
electrode member comes to flow certainly electrically in the peripheral face of a rotating drum only by 
contacting a plating liquid attachment component, and can perform electrolytic deposition stably by small plating 
volume. Furthermore, since the metal crystalline structure of the plating coat which can prevent that the 
peripheral face of a rotating drum is washed continuously and a foreign matter is involved in the plating coat 
which carried out electrolytic deposition in order that a plating liquid attachment component may carry out press 
sliding and may rub the peripheral face of a rotating drum in the case of electrolytic deposition, and carries out 
electrolytic deposition becomes precise, the metallic foil of high quality without a defect is generable with a thin 
film. 

[0023] Moreover, a metallic foil is exfoliated from the peripheral face of said rotating drum by moving the 
conveyance supporting material to which said exfoliation process made the manufacture approach of the metallic 
foil indicated to claim 12 adhere to the metallic foil which carried out electrolytic deposition of the adhesive 
layer formed in one field of conveyance supporting material to the peripheral face of said rotating drum in the 
manufacture approach according to claim 10 or 11, and the metallic foil adhered in the direction of the outside of 
a path of said rotating drum. A metallic foil exfoliates easily from the peripheral face of a rotating drum by 
migration of conveyance supporting material, without the tension for exfoliation carrying out a direct action to a 
metallic foil, in order to move the conveyance supporting material to which the metallic foil was made to adhere 
to conveyance supporting material, and the metallic foil adhered in the direction of the outside of a path of a 
rotating drum according to this manufacture approach. For this reason, even when a metallic foil is a thin film, it 
can exfoliate stably from the peripheral face of a rotating drum. Moreover, also about the handling after 
exfoliation, since conveyance supporting material adheres to the metallic foil, without carrying out the direct 
action of the external force to a metallic foil, it is dealt with, and it can carry out things, also in the case of a 
thin film, is dealt with, is excellent in a sex, and can prevent the damage in the case of handling effectively. 
[0024] The manufacturing installation of the piece of a metallic foil indicated to claim 13 is equipped with the 
rotating drum indicated in any 1 term of claims 1-5, a plating means, a plating liquid washing means, and a 
desiccation means, replaces with the exfoliation means indicated to this claim, is prepared in the downstream of 
said desiccation means to the hand of cut of a rotating drum, and establishes a fragmentation exfoliation means 
exfoliate dividing the metallic foil which carried out electrolytic deposition to the peripheral face of said rotating 
drum from said peripheral face. That is, the manufacturing installation of the piece of a metallic foil of this 
invention is following (1). - (5) The manufacturing installation of the piece of a metallic foil is included. 

(1) The rotating drum with which it was supported free [ rotation ] and the peripheral face was made into the 
negative electrode side, A plating liquid supply means to supply plating liquid to the peripheral face of said 
rotating drum, The plating means equipped with the positive electrode member which it flows [ member ] 
electrically with the peripheral face of said rotating drum through the plating liquid supplied from this plating 
liquid supply means, and carries out electrolytic deposition of the metallic foil to the peripheral face of said 
rotating drum, A plating liquid washing means to wash the plating liquid adhering to the metallic foil which it was 
prepared in the downstream of said plating means, and carried out electrolytic deposition to the peripheral face 
of said rotating drum to the hand of cut of said rotating drum, A desiccation means to dry the metallic foil which 
it was prepared in the downstream of said plating liquid washing means, and carried out electrolytic deposition to 
the peripheral face of said rotating drum to the hand of cut of said rotating drum, The manufacturing installation 
of the piece of a metallic foil which was prepared in the downstream of said desiccation means and established a 
fragmentation exfoliation means to exfoliate dividing the metallic foil which carried out electrolytic deposition to 
the peripheral face of said rotating drum from said peripheral face, to the hand of cut of said rotating drum. 

(2) Said plating liquid supply means is the above (1) equipped with the plating liquid attachment component 
supplied to the peripheral face of said rotating drum, contacting the peripheral face of said rotating drum and 
holding plating liquid. Manufacturing installation of the indicated piece of a metallic foil. 

(3) Said plating liquid attachment component is the above (2) constituted with 1 or two or more plating rollers 
with which the plating liquid maintenance layer supplied to the peripheral face of said rotating drum, holding 
plating liquid while rotating, where the peripheral face is contacted according to rotation of said rotating drum 
was prepared in the periphery section. Manufacturing installation of the piece of a metallic foil of a publication. 

(4) Said plating liquid attachment component is the above (2) which contacts the peripheral face of said rotating 
drum in the state of press sliding. Or (3) Manufacturing installation of the indicated piece of a metallic foil. 

(5) the above (2) arranged more nearly up than the horizontal line where said a part of plating liquid attachment 
component [ at least ] passes along the center of rotation of a rotating drum from — (4) Manufacturing 
installation of the piece of a metallic foil indicated in any 1 term. 

The operation as stated above based on the predetermined configuration of invention which was indicated to 
claims 1-5 (above (1) - (5)) according to the manufacturing installation of the piece of a metallic foil indicated to 
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said claim 13, Also in the case of a thin film, since effect is taken, and also it exfoliates while the metallic foil 
formed in the peripheral face of a rotating drum is divided by the fragmentation exfoliation means, the piece of a 
metallic foil of fixed thickness can be manufactured continuously easily [ a stabilization target ] by the easy 
manufacturing installation. 

[0025] Moreover, much rill sections are formed in the peripheral face to which said rotating drum carries out 
electrolytic deposition of the metallic foil in the manufacturing installation of the piece of a metallic foil which 
indicated the manufacturing installation of the piece of a metallic foil indicated to claim 14 to claim 13. Since 
according to the manufacturing installation of this piece of a metallic foil much rill sections are formed in the 
peripheral face of a rotating drum and this rill section is hard to be galvanized as compared with the outside 
surface of a rotating drum, thickness becomes thin, or the part of the metallic foil corresponding to the rill 
section serves as the non-galvanizing section, when remarkable. For this reason, in case fragmentation 
exfoliation of this metallic foil is carried out, a metallic foil can be easily divided to a split along with the rill 
section, and the superficial size of the piece of a metallic foil by which fragmentation exfoliation is carried out 
can be easily adjusted by setting up the flute width of the rill section, and arrangement spacing suitably. 
[0026] The manufacture approach of the piece of a metallic foil indicated to claim 15 is equipped with the plating 
process, washing process, and desiccation process which were indicated to claim 10 or 1 1, and establishes the 
fragmentation exfoliation process of exfoliating dividing from the peripheral face of said rotating drum after 
drying the metallic foil which replaced with the exfoliation process indicated to this claim, and carried out 
electrolytic deposition to the peripheral face of a rotating drum. That is, the manufacture approach of the piece 
of a metallic foil of this invention is following (1). (2) The manufacturing installation of the piece of a metallic foil 
is included. 

(1) The plating process which the peripheral face and positive electrode member of said rotating drum which 
were used as the negative electrode are energized [ process ] through said plating liquid, and carries out 
electrolytic deposition of the metallic foil to the peripheral face of said rotating drum, supplying plating liquid to 
the peripheral face of a rotating drum, The washing process which washes the plating liquid adhering to the 
metallic foil which carried out electrolytic deposition to the peripheral face of said rotating drum, The 
manufacture approach of the piece of a metallic foil which has the fragmentation exfoliation process of 
exfoliating dividing from the peripheral face of said rotating drum after drying the metallic foil which carried out 
electrolytic deposition to the desiccation process dried after washing the metallic foil which carried out 
electrolytic deposition to the peripheral face of said rotating drum, and the peripheral face of said rotating drum. 

(2) Prepare the plating liquid attachment component supplied to the peripheral face of said rotating drum, 
contacting the peripheral face of said rotating drum in the state of press sliding, and holding plating liquid. Said 
plating process supplying plating liquid to the contact section of the peripheral face of said rotating drum, and 
said plating liquid attachment component by said plating liquid attachment component The above the peripheral 
face and positive electrode member of said rotating drum which were used as the negative electrode are 
energized through said plating liquid, and electrolytic deposition of the metallic foil is carried out [ above ] to said 
contact section (1) The manufacture approach of the indicated piece of a metallic foil. 

according to the manufacturing installation of the piece of a metallic foil indicated to said claim 15 — claims 10 
and 1 1 (the above (1) — ) (2) Since the operation as stated above based on the predetermined process of 
indicated invention and effectiveness are done so, and also it exfoliates while the metallic foil formed in the 
peripheral face of a rotating drum of the fragmentation exfoliation process is divided Also in the case of a thin 
film, the piece of a metallic foil of fixed thickness can be manufactured continuously easily [ a stabilization 
target ] by the easy manufacturing installation. 
[0027] 

[Embodiment of the Invention] Drawing 1 shows the whole manufacturing installation block diagram of the 
metallic foil concerning the operation gestalt of this invention, and is equipped with the rotating drum 1 of the 
shape of a cylinder supported free [ rotation ], and the plating means 2, the plating liquid recovery means 3, the 
plating liquid washing means 4, the penetrant remover removal means 5, the desiccation means 6, and the 
exfoliation means 7 are attached at the same order foreword from the direction upper limit of a vertical along 
the hand of cut of this rotating drum 1. 

[0028] As shown in drawing 2 , the cylindrical periphery section 1 1 is attached in the revolving shaft 1 3 by the 
end plate 12 of a Uichi Hidari pair, the peripheral face is processed on a mirror plane, and said rotating drum 1 is 
made into the electrolytic deposition side of a metallic foil. The quality of the material of a rotating drum 1 has 
corrosion resistance to plating liquid, and especially a peripheral face is formed by the ingredient which forms a 
passive state coat so that the metallic foil which carried out electrolytic deposition may tend to exfoliate, for 
example, stainless steel, and titanium. The whole rotating drum 1 may be formed with stainless steel, and a 
chrome plating layer may be further formed in the peripheral face of the periphery section 11. Moreover, an end 
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plate 12 and a revolving shaft 13 may be formed with stainless steel, and only the periphery section 1 1 may be 
formed by titanium. Moreover, a rotating drum 1 is connected to the negative electrode of a plating power 
source, and the peripheral face is made into a negative electrode side. 

[0029] Said plating means 2 is arranged in parallel and arranged in a hoop direction at the periphery section of a 
rotating drum 1, and it has two or more plating rollers 21 which contact the peripheral face of a rotating drum 1 
in the state of press sliding, and has a plating liquid supply means 20 to supply plating liquid to said peripheral 
face through this plating roller. This plating liquid supply means 20 is equipped with the plating liquid supply box 
23 in which two or more injection nozzles 22 which inject thru/or spray plating liquid on each plating roller 21 
were formed. The plating liquid supply pipe 39 is connected to this plating liquid supply box 23, and plating liquid 
is supplied to said plating liquid supply pipe 39 through a closing motion valve and a flow control valve from the 
plating liquid hold tank which carried out the illustration abbreviation. 

[0030] Said plating roller 21 and the plating liquid supply box 23 are supported by the support plate 24, and said 
support plate 24 is attached through the flexible column 25 driven according to the pressurization adjustment 
device which carried out the illustration abbreviation. As said pressurization adjustment device, a hydrostatic 
pressure cylinder, a motor cylinder, etc. can be used, for example. In addition, you may make it attach said 
support plate 24 to the flexible member (for example, piston rod) of a pressurization adjustment device direct 
picking through the flexible column 25. 

[0031] Each plating roller 21 is pressed by the pressure moderate to the peripheral face of a rotating drum 1 by 
telescopic motion of said flexible column 25. This pressure is 2 10-100g/cm. Extent is desirable. Although based 
also on the damping force which controls rotation of the plating roller 21, if a pressure is too weak, the friction 
effectiveness by sliding to the peripheral face of the rotating drum 1 of the plating roller 21 will become [ too 
little ], and if a pressure is too high, on the other hand, the plating coat which carried out electrolytic deposition 
will come to be removed. Moreover, the liquid pool ring 15 for outflow prevention of plating liquid is attached to 
the both ends of the peripheral face of a rotating drum 1, and said plating roller 21 is installed in the shape of 
fitting inside this liquid pool ring 15. In addition, said plating roller 21 is equivalent to the plating liquid attachment 
component of this invention. 

[0032] As said plating roller 21 is shown in drawing 2 , it has the revolving shaft 27 arranged at the shaft 
orientations of a rotating drum 1, and parallel, and the plating liquid maintenance layer 28 which holds plating 
liquid free [ absorption discharge ] around it is formed. Said revolving shaft 27 is formed by the metal material 
which has corrosion resistance to plating liquid, for example, stainless steel, and the positive electrode member 
29 which consists of a lead layer is formed in the periphery section. As said plating liquid maintenance layer 28, 
it is not corroded by plating liquid but plating liquid can be held free [ absorption discharge ] by capillarity, it has 
moderate resiliency, for example, synthetic-resin sponge, the thing which tied up fiber and hair into a knot, the 
felt, a nonwoven fabric, etc. can be used. In addition, said revolving shaft 27 and the positive electrode member 
29 are the configurations in the case of manufacturing copper foil by copper plating, for example, when 
manufacturing a noble-metals foil, they form a revolving shaft by titanium, and they should just form a positive 
electrode member in a platinum layer (for example, plating coat). Moreover, what is necessary is to form the 
revolving shaft itself with nickel, when manufacturing nickel foil, and just to serve as a positive electrode 
member. Also in copper foil, the revolving shaft itself is formed with copper, and it can serve as a positive 
electrode member. 

[0033] As said plating roller 21 is shown in drawing 2 , the both ends of a revolving shaft 27 are supported free 
[ rotation ] through bearing 32 by the side plate 31 of a pair attached in the front end section and the back end 
section of a support plate 24, and rotation of the plating roller 21 is braked by the brake mechanism 33 prepared 
in said side plate 31. The brake mechanism 33 consists of the slide member 34 constructed over the axis end 
upper part of the revolving shaft 27 of two or more plating rollers 21, a spring 35 which energizes this slide 
member 34 to each axis end side, an attachment component 36 which carries out hold maintenance of the upper 
part of this spring 35, and a **** member 37 which is attached in this attachment component 36, presses down 
the resiliency of said spring 35, and is adjusted through a plate. The plating roller 21 pressed by the peripheral 
face of a rotating drum 1 is adjusting the thrust of the slide member 34 which contacts a revolving shaft 27 
according to said brake mechanism 33 in this case, although follower rotation is carried out according to 
frictional force by rotation of a rotating drum 1, and rotation of the plating roller 21 is braked by the frictional 
force produced in the contact section of a revolving shaft 27 and a slide member 34. Thereby, the plating liquid 
maintenance layer 28 prepared in the periphery section of the plating roller 21 is rotated, sliding in the state of 
press on the peripheral face of a rotating drum 1 . Said slide member 34 functions also as an electric supply 
brush to the positive electrode member 29 attached to the revolving shaft 27 of each plating roller 21, it 
connects electrically and each slide member 34 is connected to the positive electrode of a plating power source. 
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[0034] Said plating roller 21 is good to arrange along the hand of cut of a rotating drum 1 from the include angle 
of the direction upper limit of a vertical to 10 degrees or more. Thereby, it can prevent that plating liquid flows 
into the exfoliation means 7 side, without using a liquid end member. Moreover, the lowermost plating roller 21 is 
good to measure from the direction upper limit of a vertical of a rotating drum 1 to a hand of cut, and to arrange 
before about 135 degrees, and the topmost plating roller 21 at least is better than the horizontal line (the inside 
of drawing 1 . H-H line) passing through the center of rotation of a rotating drum 1 to arrange up. Moreover, the 
end connection to the plating liquid supply box 23 of the plating liquid supply pipe 39 is also better than the 
horizontal line passing through the center of rotation of a rotating drum 1 to prepare up so that plating liquid 
may be enough supplied to the plating roller 21 of this topmost part. Thereby, the plating liquid supplied to the 
topmost plating roller 21 flows to the peripheral face side of a rotating drum 1 in response to an operation of 
gravity, and comes to flow along with a peripheral face, and the electrolytic deposition in the peripheral face of a 
rotating drum 1 stabilizes it. In addition, said plating liquid supply pipe 39 may prepare two or more things 
connected to the upper part of the plating liquid supply box 23, and may prepare two or more things further 
connected caudad from it. 

[0035] Said plating liquid recovery means 3 is equipped with the liquid absorption roller 41 which carries out 
follower rotation according to rotation of a rotating drum 1 in contact with the peripheral face of a rotating drum 
1, is discharged from the plating means 2 with this liquid absorption roller 41, and absorbs and collects the 
piating liquid transmitted in the peripheral face of a rotating drum 1. The plating liquid recovery means 3 is 
effective when using the plating liquid for noble-metals electrolytic deposition of high cost especially. The 
absorptive layer 43 to which said liquid absorption roller 41 becomes the surroundings of the revolving shaft 42 
supported free [ rotation ] from said plating liquid maintenance layer 28 and this quality of the material is 
attached in the shape of a cylinder. Said revolving shaft 42 consists of perforated pipes, and the recovery tubing 
44 connected to liquid absorption equipments, such as a vacuum pump, is attached in the axis end. The liquid 
absorption roller 41 absorbs the plating liquid with which the absorptive layer 43 has transmitted and flowed the 
peripheral face of a rotating drum 1 , it being in contact with the peripheral face of a rotating drum 1 by the 
pressure which is extent in which a metallic foil does not exfoliate with proper energization means, such as a 
spring, and carrying out follower rotation by rotation of a rotating drum 1 . The plating liquid absorbed by the 
absorptive layer 43 is collected and reused through a revolving shaft 42 and the recovery tubing 44. 
[0036] Said plating liquid washing means 4 is equipped with the penetrant remover supply pipe 47 equipped with 
the injection nozzle 46 of a large number arranged along with the peripheral face of a rotating drum 1 , and 
washes it by the penetrant remover which turned to the peripheral face of a rotating drum 1 the plating liquid 
adhering to the metallic foil which carried out electrolytic deposition to the peripheral face of a rotating drum 1 
with the plating means 2, and injected it from the injection nozzle 46. Usually, water is used as a penetrant 
remover. 

[0037] The penetrant remover removal means 5 which equipped the downstream of said plating liquid washing 
means 4 with said liquid absorption roller 41 and the liquid absorption roller 41 which has the same structure is 
attached to the peripheral face of a rotating drum 1 , the penetrant remover after washing transmitted in the 
peripheral face of a rotating drum 1 is sucked up and removed, and the front face of a metallic foil makes it be 
easy to be dried. In addition, as a penetrant remover removal means, the liquid end member formed not only with 
said liquid absorption roller 41 but with for example, the Ayr blow, a rubber plate, etc. may be used. 
[0038] Said desiccation means 6 dries a metallic foil, adhered to the peripheral face of a rotating drum 1 after 
washing of a metallic foil, and an infrared heater, a warm air blower, etc. are used. In addition, although a mere 
blower is sufficient as the desiccation means 6 and it does not necessarily require that it is what performs 
stoving, when using stoving devices, such as an infrared heater, the metallic foil which carried out electrolytic 
deposition to the peripheral face of a rotating drum 1 can be heated quickly, and there is an advantage to which 
a metallic foil becomes easy to exfoliate from the peripheral face of a rotating drum 1 by difference of the 
amount of thermal expansion resulting from the difference in the coefficient of thermal expansion of a metallic 
foil and the periphery section 1 1 of a rotating drum 1 . 

[0039] The conveyance supporting material 52 with which said exfoliation means 7 was rolled round by the film 
rewind spindle 51 free [ a send ]. and the adhesive layer was formed in one field, The sticking-by-pressure roller 
53 which this conveyance supporting material 52 is wrapped [ roller ] and makes the adhesive layer of the 
conveyance supporting material 52 press and adhere to the metallic foil which carried out electrolytic deposition 
to the peripheral face of a rotating drum 1 through the conveyance supporting material 52, The conveyance 
supporting material 52 to which the metallic foil adhered was wrapped, and it has the exfoliation roller 54 which 
exfoliates a metallic foil from a rotating drum 1 by sending this out in the direction of the outside of a path of a 
rotating drum 1 . 

[0040] The periphery section is formed of the flexible, comparatively high elastic material of coefficient of 
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friction of polyurethane rubber, silicone rubber, other synthetic rubber, such foamed rubbers, etc said sticking- 
bv-pressure roller 53 and the exfoliation roller 54 contact the peripheral face of a rotating drum 1 in the state of 
press through the conveyance supporting material 52, and the rotation drive is carried out synchronizing with the 
peripheral speed of a rotating drum 1. In addition, said exfoliation roller 54 is equivalent to the migration means 
of this invention. Moreover, said sticking-by-pressure roller 53 can be omitted, and only the exfoliation roller 54 
concerned can also perform adhesion of the adhesive layer to a metallic foil, and exfoliation of a metallic foil. 
[0041] The conveyance supporting material 52 sent out in the direction of the outside of a path with said 
exfoliation roller 54 is recovered by the recovery means 8 the whole metallic foil adhering to this. Although a 
take-up motion equipped with the paper winding shaft 55 which rolls round the conveyance supporting material 
52 is used you may make it only hold in a recovery box by the example of drawing as said recovery means 8. 
[0042] As said conveyance supporting material 52. a resin tape, a paper tape, a cloth tape, a metal tape. etc. are 
used Although the quality of the material of the conveyance supporting material 52 is suitably chosen by the 
quality of the material of a metallic foil, and thickness, as especially the thickness of a metallic foil becomes thin, 
since it becomes easy to produce damage in a metallic foil, an ingredient which using what has high 
reinforcement expands and contracts often and simply is not more desirable. In addition, it can consider as the 
exfoliation tape on which the conveyance supporting material 52 was applied to the release agent by the body of 
supporting material, and the metallic foil to which the adhesive layer adhered from the conveyance supporting 
material 52 can be easily exfoliated by forming an adhesive layer on a mold release layer. Moreover, what is 
necessary is to use the film and binder of a water-soluble thing, for example, a cellulose system, as conveyance 
supporting material or a binder, and just to carry out dissolution removal of these with hot water, in order to 
obtain a metallic foil without adhesion of an adhesive layer. 

[0043] Next, the manufacture approach of the metallic foil using the above-mentioned manufacturing installation 
is explained In order to carry out continuation manufacture of the metallic foil, electrolytic deposition of the 
metallic foil is first carried out to the peripheral face of a rotating drum 1 continuously according to a plating 
process That is, a rotating drum 1 is rotated, constant feeding of the plating liquid is carried out from the plating 
liquid supply means 20, and a plating electrical potential difference is impressed to the positive electrode 
member 29 of a rotating drum 1 and the plating roller 21. The plating liquid supplied from the plating liquid hold 
tank minds the plating liquid supply box 23 and an injection nozzle 22, is injected thru/or sprayed by the plating 
roller 21 and it is supplied to the peripheral face of a rotating drum 1 while absorption maintenance is carried 
out by capillarity at the plating liquid maintenance layer 28 prepared in the periphery section of the plating roHer 
21 By this the positive electrode member 29 attached to the revolving shaft 27 of the plating roller 21 and the 
peripheral face of a rotating drum 1 will be in switch-on, and a plating coat carries out electrolytic deposition to 
the peripheral face of a rotating drum 1. A plating coat grows, while passing the plating roller 21 one after 
another and a metallic foil generates it continuously. In order that the plating liquid maintenance layer 28 
prepared in the periphery section of the plating roller 21 may carry out press sliding and may rub the peripheral 
face of a rotating drum 1 in the case of the electrolytic deposition of a plating coat, the peripheral face of a 
rotating drum 1 is washed continuously, the contamination of the foreign matter to the plating coat which carried 
out electrolytic deposition is prevented, and since the metal crystalline structure of the plating coat which 
carries out electrolytic deposition becomes precise, the metallic foil of high quality without a defect and high 
performance is generable with a thin film. 

[0044] Next the plating liquid which adhered on the surface of the metallic foil is washed by a washing process 
and the desiccation process, and the metallic foil which carried out electrolytic deposition to the peripheral face 
of a rotating drum 1 according to said plating process is removed. That is. according to rotation of a rotating 
drum 1 it is washed by the plating liquid washing means 4. the penetrant remover on the front face of a metallic 
foil is removed in general by the penetrant remover removal means 5. and it dries with the desiccation means 6. 
It is hard to produce breakage and damage and these the processings of a series of can perform each 
processing stably, even if a metallic foil is a thin film, since it is carried out in the condition [ that the metallic 
foil has adhered to the peripheral face of a rotating drum 1 ]. 

[0045] According to an exfoliation process, the metallic foil dried adhered to the peripheral face of a rotating 
drum 1 exfoliates from the front face of a rotating drum 1, and are collected at a recovery process. That is, 
according to rotation of a rotating drum 1. by the exfoliation means 7. after having been supported by the 
conveyance supporting material 52, it exfoliates continuously, and with the conveyance supporting material 52. it 
is rolled round by the paper winding shaft 55 and collected. Since the tension for exfoliation does not carry out a 
direct action to a metallic foil in the case of this exfoliation, even when a metallic foil is a thin film, it can 
exfoliate stably from the peripheral face of a rotating drum. Moreover, also about the handling after exfoliation 
and recovery, since conveyance supporting material adheres to the metallic foil, without carrying out the direct 
action of the external force to a metallic foil, it is dealt with, and it can carry out things and it is excellent 
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[004ti With theabove-menttnTd operation gestalt. although the plating field of the peripheral face of a rotating 
drum 1 was formed in the flat mirror plane, as shown in drawing 3 . the metallic foil which has various patterns 
(example of drawing (A) checker) and functions (example of drawing (B) scattered reflection nature) can be 
manufactured by performing concavo-convex processing of the lusterless section, a spher.cal-surface crev.ce. 
etc to a plating field. Moreover, as shown in drawing 4 . the metallic foil which the part equivalent to the non- 
galvanizing section 57 penetrated can be continuously manufactured by forming the non-galvan.z.ng sect.cn , (the 
example of drawing hexagon section) 57 laid underground so that it might be exposed of an -nsulatmg material on 
a front face to the part so that the electrolytic deposition side of a plating coat may not be d.v.ded by the right 
angle to a hoop direction. In addition, detailed and exact processing is possible for the crev.ce under wh.ch the 
insulating material of the non-galvanizing section 57 is laid by precision processing of laser beam mach.n.ng. 

it supports free [ rotation ] to the side plate 31 of a pair before and after forming all 
the plating rollers 21 in a support plate 24. a support plate 24 is attached in the flex.ble column 25 and all the 
plating rollers 21 were pressed to the peripheral face of a rotating drum 1 by migratmn of the flex.ble column 25 
with the above-mentioned operation gestalt. you may make it press the plating roller 21 to a rotat.ng-drum 
side for every group part opium poppy and group. If it does in this way, even when there are many platmg rollers 
21 adjustment of the thrust of each plating roller 21 will become easy. 

[0048] Moreover, although the positive electrode member 29 of all the plating rollers 21 was connected 
electrically and the plating current was controlled by the above-mentioned operation gestalt to these whole, .t 
may be made to control a plating current for the plating roller 21 for every group part opium poppy and group. 
[0049] Moreover, although many injection nozzles 22 were formed in the plating liqu.d supply box 23 and the 
plating liquid supply means 20 was established with the above-mentioned operat.on gestalt so that platmg l.qu.d 
might be sprinkled on each plating roller 21 from these injection nozzles 22 As shown m gVawmg^ , two or more 
plating liquid supply pipes 58 installed between every plating roller 21 and the adjo.n.ng platmg roller 21 are 
formed. Two or more injection nozzles 22 to which it pointed on the plating roller 21 are installed successively to 
this plating liquid supply pipe 58. and you may make it sprinkle plating liquid on each platmg roller 21 from the 
injection nozzle 22 of each plating liquid supply pipe 58. In this case, the control of flow of the platmg l.qu.d 
sprinkled on each plating roller 21 becomes easy by controlling the flow rate of the plating l.qu.d suppl.ed to each 
plating liquid supply pipe 58. and a pressure. . m ^ inna j 

[0050] Moreover, what is necessary is just to form at least one platmg roller w.th the above-ment.oned 
operation gestalt. although two or more plating rollers 21 of a minor diameter were formed comparatively. In this 
case, it is desirable to adjust the peripheral speed of a rotating drum 1 so that may enlarge the outer diameter of 
a plating roller, and contact area with the peripheral face of a rotating drum 1 may be enlarged and contact time 
amount of a plating roller and the peripheral face of a rotating drum 1 may be lengthened and the electrolytic 
deposition of a plating coat may be promoted. Moreover, although one liquid absorption roller 41 was respectively 
used with the above-mentioned operation gestalt as the plating liquid recovery means 3 and a penetrant 
remover recovery means 5. of course according to the size of a rotating drum 1 or the l.qu.d absorption roller 41. 
the liquid absorption roller of a number may be attached suitably. 

[0051] Moreover, as shown in drawing 6 . a metallic foil can be etched through the proper pattern section 
established by the masking tape 62 by attaching the etching means 61 to the downstream of the plating l.qu.d 
washing means 4. The liquid end member 65 formed with the rubber plate etc. is attached to the upstream of 
said etching means 61. and the liquid end member 66. the etching-reagent washing means 67. and the penetrant 
remover removal means 68 are attached to the downstream of the etching means 61 in th.s sequence. Said 
etching means 61 was established between the presser-foot rollers 63 and 63 of a pair conveyed while st.ck.ng a 
masking tape 62 to the peripheral face of a rotating drum 1 , and these presser-foot rollers 63 and 63 and .s 
equipped with the etching-reagent supply pipe 64 which has the injection nozzle which injects an etching reagent 
to the peripheral face side of a rotating drum 1 . It can convey sticking said masking tape 62 to the peripheral 
face of a rotating drum 1. it can let the pattern section established by the masking tape 62 pass by carrying out 
injection supply of the etching reagent towards a masking tape 62 from the etching-reagent supply pipe 64. and 
the metallic foil part exposed to this pattern section can be etched. In addition, in this drawing, the same s.gn 
shows the same member as drawing 1 R> 1. and the exfoliation roller 54 serves as the st.ck.ng-by-pressure 

[0052] Moreover, as shown in drawing 7 . continuation manufacture of the metallic foil by which desired printing 
was made can also be carried out by attaching the printing means 71 to the downstream of the desiccation 
means 6. Said printing means 71 contacts the metallic foil adhering to the peripheral face of a rotating drum 1 in 
the state of press, and is equipped with the printing roller 72 which prints on the front face, carry.ng out follower 
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rotation according to migration of a metallic foil, and the ink fixing assembles 73 such as a heating heater 
ormed if needed. Printing of the mask pattern for etching inhibition ,s mcluded ,n ^'Sw^ta^ 54 
drawin g 6 . in this drawing, the same sign shows the same member as dj^wrngj . and the exfol.at.on roller 54 

serves as the sticking-by-pressure roller. ma¥a n\r. fr.il nf this 

T0053] Drawing 8 shows other operation gestalten of the manufactunng .nstallat.cn of the metal .c fo.l of this 
ESSStf^^S. shows the same member as drawing 1 . and it omits the explanation. Platmg means 2A ,s 
equipped with The pfating liquid maintenance band 78 of the shape of a radii layer which contacts the penpheral 
facTof a Stating drum f in the state of press sliding with this operation gestalt. Plating l.qu.d supply means 20A 
whTch suM es pLg liquid to the peripheral face of a rotating drum 1 through this platmg l.qu.d -.ntenance 
band 78 It has radii tabular positive electrode member 29A which countered the contact sect.on of sa d platmg 
S maintenance band 78 a'nd periphera. face of a rotating drum 1. and has been 

liquid maintenance band 78 and positive electrode member 29A are supported by support plate 24A. Sa.d plat.ng 
quid s3y means 20A equips the upper part of said plating liquid maintenance band 78 w.th platmg l.qu.d 
Zply pipe 39A which carried out opening, and p.ating liquid is supplied through said platmg ; l.qu.d -P^P^ 
39A through a closing motion valve and a flow control valve from the platmg l.qu.d hold tank wh.ch earned out 
the illustration abbreviation. Said support plate 24A is attached in the pressurizat.cn adjustment dev'ce 
illustration abbreviation) through the flexible column 25. and the p.ating l.qu.d ma.ntenance band 78 . pressed 
bv the peripheral face of a rotating drum 1 by the moderate pressure by telescop.c mot.on of the flexible column 
25 Sai 78 is formed with the same ingredient as the plating l.qu.d maintenance 
fayer 28 wSs the periphery section of the plating roller 21 explained with the operat.cn gestalt of drawjng 
I !n add-on the plating liquid maintenance band 78 is equivalent to the plating liqu.d attachment component of 

[SoS^Mo'reover. plating liquid recovery means 3A and penetrant remover removal means 5A are equipped with 
absorptive Tayer 43A which contacted the peripheral face of a rotating drum 1 . support plate 45A ^h«W«U 
this absorptive layer 43A. and recovery tubing 44A which was prepared in th.s support plate 45A and was open 
fo free passage to said absorptive layer 43A. Said absorptive layer 43A is formed w.th the , same .ngred.ent as 
sa d platmg liquid maintenance band 78. The liquid end member which could use not only the th.ng of ^the 
example of drawing but the Ayr blow, and was formed with the rubber plate etc. as said penetrant remover 
removal means 5A may be used. In addition, the liquid absorption roller 41 used w.th the operat.cn gestalt of 
drawing 1 can also be used as plating liquid recovery means 3A and penetrant remover removal mean* 5A. 
[6055r The pressure which said plating liquid maintenance band 78 presses to the penphera face of • r*-*ng 
drum 1 is 10 - 100 g/cm2 like the operation gestalt of said drawing 1 , . Extent .s des.rable. Moreover .t s g od 
about the arrangement field as well as said operation gestalt to arrange along the hand of cut of a rotat ng drum 
1 from the 3e ang.e of the direction upper limit of a vertical to 10 degrees or more so that platmg l.qu.d may 
not flow to the exfoliation means 7 side. Moreover, it is good for the bottom of the platmg l.qu.d ma.ntenance 
band 78 to measure from the direction upper limit of a vertical of a rotatmg drum 1 to a hand of cut and to 
arrange before about 1 35 degrees, and the topmost part of the platmg l.qu.d ma.ntenance band 78 at . least . .s 
bettef than the horizontal line (the inside of drawingji . H-H line) passing through the center of retain o < a 
rotating drum 1 to arrange up so that the plating liquid supplied to the platmg ..quid ma.ntenance band 78 may 
permeate the peripheral face side of a rotating drum 1 promptly. Moreover, the platmg l.qu.d ma.ntenance band 
78 is good for the hoop direction of a rotating drum 1 also as block construct.cn. and you may make .t press .t 
for every division part in this case. In addition, the feed hopper to the plating ; l.qu.d ma.ntenan ™*™ d ™ of 
plating Nquid supply pipe 39A is also better than the horizontal line passing through the center of rotat.cn of a 
rotating drum 1 to prepare up so that p.ating liquid may be enough supplied to the topmost part of the platmg 
liquid maintenance band 78. Moreover, said p.ating liquid supply pipe 39A may prepare two or ^more th ngs to 
which a feed hopper is located in the upper part of the plating l.qu.d ma.ntenance band 78. and may prepare two 
or more things which have a feed hopper caudad from it further. .i^^j. 
[0056] Moreover, although the example of drawing showed the radii tabular th.ng as sa.d pos.t.ve electrode 
member 29A. you may make it prepare a cylindrical electrode in the direct.cn of a revolv.ng shaft o . rototmg 
drum 1. or a hoop direction two or more. You may connect in one electrically and the group d.v.s.on of these 
may be carried out. and they may control a plating current for every group. Moreover, you may make .t lay a 
positive electrode member underground into the plating liquid maintenance band I 78. 

[0057] Since the plating liquid maintenance band 78 carries out press sl.d.ng and rubs the Penpheral fac , cf a 
rotating drum also by this manufacturing installation in case electrolyt.c depcs.t.on of the metal I c fo.l .s yarned 
out to toe peripheral face of a rotating drum 1 by p.ating means 3A. the metalhc fo.l of h.gh qua .tv ' w.thout a 
defect is generable with a thin film. Moreover, since plating liquid is washed and the metalhc fc.l wh.ch earned 
out electrolytic deposition to the peripheral face of a rotating drum 1 by platmg means 3A .s dned after that. 
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adhered to the peripheral face of a rotating drum 1. even if a metallic foil is a thin film, generating of a tear or a 
wrinkling is controlled. 

[0058] In the manufacturing installation concerning this operation gestalt as well as the equipment ot drawing ] . 
as shown in drawing 3 , proper concavo-convex processing may be performed to the peripheral face of a rotating 
drum 1, and as shown in drawing 4 , it may form the non-galvanizing section. Moreover, the plating liquid supply 
pipe 58 shown in the plating liquid supply box 23 shown in drawin gj. or drawing_5 is formed between support 
plate 24A and the plating liquid maintenance band 78, and you may make it supply plating liquid to the plating 
liquid maintenance band 78 from these. Moreover, as shown in drawin g 6 or drawing.! . the etching means 61 and 
the printing means 71 may be attached. 

[0059] Drawing 9 shows other operation gestalten of the manufacturing installation of the metallic foil of this 
invention, a same sign shows the same member as drawing 1 or drawing 8 . and it omits the explanation. With 
this operation gestalt. the internal magnet 82 is formed so that it may counter with said external magnet 81 into 
the external magnet 81 laid underground along the hoop direction of a rotating drum 1 into the plating liquid 
maintenance band 78 of plating liquid supply means 20A, and a rotating drum 1. Many holes are established by 
said external magnet 81. and the plating liquid supplied from plating liquid supply pipe 39A with this hole can 
permeate the peripheral face side of a rotating drum 1. Said internal magnet 82 is attached in the periphery 
section of the arm member 34 prepared in the ring section 83 prepared in the revolving shaft 13 free [ rotation J. 
On the other hand, the balance weight 85 is attached in said ring section 83. and said internal magnet 82 is 
always held by this balance weight 85 irrespective of the existence of rotation of a rotating drum 1 in the 
external magnet 81 and the location where it counters. For this reason, between said external magnets 81 and 
internal magnets 82, a field with almost equal flux density is formed. In addition, said external magnet 81 and the 
internal magnet 82 grade constitute field means forming. Moreover, with the above-mentioned operation gestalt, 
although the external magnet 81 and the internal magnet 82 were used as a configuration member of field means 
forming, an electromagnet may be used instead of a permanent magnet. 

[0060] If electrolytic deposition of the metallic foil which becomes the peripheral face of a rotating drum 1 from 
a ferromagnetic alloy is carried out where said field is formed, the metallic crystal which carries out electrolytic 
deposition in an operation of a field comes to turn to a specific direction, and the metallic foil which consists of 
a magnetic thin film of high quality can be manufactured continuously. In addition, that to which Co-P, Co-nickel, 
and a Co-nickel-P system alloy thin film added as [ a magnetic drum a magnetic disk, a magnetic tape etc. J and 
to 80%nickel-20% Fe (permalloy presentation) and this, and coercive force added Co. Mo. P, etc. as an elasticity 
magnetic film below a number oersted is mainly used for the hard magnetic film of 100 or more oersteds for 
coercive force (He) as a storage element for computers. 

[0061] Next, in the manufacturing installation of the metallic foil which showed this manufacturing installation to 
drawing 1 , although explained with reference to the whole block diagram having shown the operation gestalt of 
the manufacturing installation of the piece of a metallic foil of this invention in drawing 10 , since the exfoliation 
sections only differ, this agreement shows the same member as drawing 1 , and it omits that explanation. 
[0062] With this operation gestalt, a fragmentation exfoliation means 91 to exfoliate dividing the metallic foil 
which carried out electrolytic deposition to the peripheral face of a rotating drum 1 in the shape of a scale is 
formed in the downstream of the desiccation means 6, and a recovery means 92 to collect further the pieces of 
a metallic foil by which fragmentation exfoliation was carried out with this fragmentation exfoliation means 91 is 
established. 

[0063] As said fragmentation exfoliation means 91, by the example of drawing, the brush roller 93 is formed, and 
it is arranged free [ rotation ] so that the periphery point may contact the peripheral face of a rotating drum 1. 
Thin lines, such as an elasticity metal, for example, a pure copper, or a copper alloy, pure nickel, or a nickel alloy, 
and the gut and thin line which consist of hard or elasticity resin are densely implanted in the periphery section 
so that a crack may not be attached, even if said brush roller 93 contacts the peripheral face of a rotating drum 

[0064] Between said brush rollers 93 and plating means 2, the JIETO nozzle 94 which injects an air jet towards 
the peripheral face of the rotating drum 1 near the appearance side of said brush roller 93 is formed. 
Fragmentation exfoliation of a metallic foil is promoted and the inflow by the side of the plating means 2 of the 
piece of a metallic foil is prevented by the air jet injected from this jet nozzle 94. 

[0065] Said recovery means 92 is equipped with the suction case 96 equipped with wrap covering for said brush 
roller 93 up to said jet-nozzle 94 neighborhood, and the inlet pipe 97 is connected to the back end section of 
this suction case 96. 

[0066] Electrolytic deposition of the metallic foil is carried out to the peripheral face of a rotating drum 1, and it 
is made according to the manufacturing installation of this piece of a metallic foil, to rotate the brush roller 93 at 
a fragmentation exfoliation process, and to exfoliate, after drying, dividing the metallic foil adhering to the 
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peripheral face of a rotating drum 1. Under the present circumstances, the superficial size of the piece of a 
metallic foil which exfoliates in the shape of fragmentation can be easily adjusted by adjusting the rotational 
frequency of the brush roller 93. The thickness of the piece of a metallic foil is the thickness of the plating coat 
which carried out electrolytic deposition to the rotating drum 1, and is 0.1-10 micrometers at the manufacturing 
installation of this invention. It is easily controllable to extent. Moreover, the quality of the material of the piece 
of a metallic foil is the metal which can be galvanized, and it can be manufactured by any class. The piece of a 
metallic foil by which fragmentation exfoliation was carried out is attracted with air from the suction case 96, 
passes along an inlet pipe 97 by the recovery process, and is held in the container for recycling at it. 
[0067] Although the brush roller 93 was used as a fragmentation exfoliation means 91 with the above-mentioned 
operation gestalt As a roller for fragmentation exfoliation, the buff roller which attached not only the brush roller 
93 but the buff to the periphery section may be used, or — for example, the periphery section formed by flexible 
material, such as silicone rubber and polyurethane rubber, — having — the peripheral face — many lines 
gearing-like the roller with a slot with which the slot was formed in the direction of slant to the direction of a 
revolving shaft or the revolving shaft may be used. Moreover, you may make it also rotate the hand of cut of the 
roller for fragmentation exfoliation like the example of drawing not only to the rotation by the side of the 
desiccation means 6 but to the plating means 2 side. In this case, what is necessary is just to make peripheral 
speed of the roller for fragmentation exfoliation into a high speed from the peripheral speed of a rotating drum 1 . 
The jet fuel injection equipment which injects the high-pressure air jet made to exfoliate further again, 
subtracting and breaking not only the roller for fragmentation exfoliation but a metallic foil from the peripheral 
face of a rotating drum 1 as a fragmentation exfoliation means may be used. 

[0068] Moreover, it is (A) as it is shown in the plating field (electrolytic deposition side of a plating coat) of the 
peripheral face of a rotating drum 1 at drawing 1 1 , in order to control fragmentation size, while promoting 
fragmentation of a metallic foil, and exfoliation. It is (B) in parallel with the direction of slant to a drum hoop 
direction in parallel with a drum hoop direction. It is good to form much rill sections 98 in the shape of a slanting 
grid. The superficial size of the piece of a metallic foil is easily controllable by setting up suitably the magnitude 
of the flute width of the rill section 98, and arrangement spacing. Said rill section 98 may be cut with a knurling 
tool besides precision processing of laser beam machining, etching processing, etc. Although the rill section 98 
may be formed in a groove since the plating coat was hard to be formed in the rill section 98. it is filled up with 
an insulating material into it, and is good also as the perfect non-galvanizing section. Moreover, of course also in 
this operation gestalt it is good also as a configuration of the type shown in drawing 8 as the plating means 2, 
the plating liquid recovery means 3, and a penetrant remover removal means 5. 

[00691 In addition, the piece of a metallic foil manufactured by the manufacturing installation of the piece of a 
metallic foil of this invention and the manufacture approach may be further made detailed with a ball mill etc. if 
needed. In this case. detailedHzing is easy for it in order just to make flat-surface size small, since thickness o f 
the piece of a metallic foil is made thinly enough by this invention. 

[0070] Although plating liquid is supplied to the metallic foil list concerning the operation gestalt shown in above- 
mentioned drawing 1 , drawing 8 , and the drawing 9 list at drawing 10 in the manufacturing installation of the 
piece of a metallic foil at the peripheral face of a rotating drum 1 through the plating roller 21 and the plating 
liquid maintenance band 78 which are a plating liquid attachment component, you may make it supply the 
peripheral face of a rotating drum 1 directly through a plating liquid attachment component from the plating liquid 
supply box 23 or the plating liquid supply pipe 58. By countering the peripheral face of a rotating drum 1 and 
carrying out contiguity arrangement of the radii tabular positive electrode member in this case, both can flow 
through between the peripheral face of a rotating drum 1, and positive electrode members through the flowing 
plating liquid, and electrolytic deposition of the metallic foil can be carried out to the peripheral face of a rotating 
drum 1. Moreover, only by preparing without making a plating liquid attachment component contact the peripheral 
face of a rotating drum 1 in the state of press contact, when preparing said plating liquid attachment component, 
so that it may only contact the plating liquid attachment component which can be made to carry out electrolytic 
deposition of the metallic foil to the peripheral face of a rotating drum 1 by small plating volume, and moreover 
contacts the peripheral face of a rotating drum 1 — ****** of a rotating drum 1 — it can prevent that it is 
washed continuously and a foreign matter is involved in the plating coat which carried out electrolytic deposition. 

[0071] 

[Example] Copper foil was continuously manufactured using the manufacturing installation of drawing,! • A 
rotating drum 1 is a product made from titanium, and is 500mm in appearance phi500x width of face. Moreover, 
the plating rollers 21 are outer-diameter phil 5x width of face (outside periphery width of face) of 400mm, and 
shaft diameter phi5mm, and covered the lead layer as a positive electrode member 29 in the periphery section of 
a revolving shaft. Moreover, the plating liquid maintenance layer 28 was formed with the nonwoven fabric which 
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consists of polypropylene. It is ten, and arranges from the upper limit of the direction of a vertical of a rotating 
drum 1 continuously in the range of 10 - 45 degrees to a hand of cut, and the used plating rollers 21 are an 
average of 50 g/cm2. It pressed to the peripheral face of a rotating drum 1 by the pressure. The shower of 
plating liquid (CuS04 : 250 g/l, H2 S04 :50 g/l, temperature: 30 degrees C) is sprayed by 1 1, volume for /from on 
these ten plating rollers 21, rotational speed is adjusted so that the peripheral speed of a rotating drum 1 may 
become a part for 15cm/, and it is 10 A/dm2. It galvanized with current density. 

[0072] The plating liquid which flowed out of the plating means 2 side into the downstream collected and reused 
the peripheral face of a rotating drum 1 with the liquid absorption roller 41 formed in the plating liquid recovery 
means 3. The used liquid absorption roller 41 is formed with the nonwoven fabric with which the absorptive layer 
43 of the periphery section consists of polypropylene, and an outer diameter is phi 100mm. 

[0073] The copper foil which carried out electrolytic deposition to the peripheral face of a rotating drum 1 with 
the plating means 2 carried out shower rinsing with the plating liquid washing means 4, and after the liquid 
absorption roller 41 in which the wash water which remained on the front face was prepared by the penetrant 
remover removal means 5 removed most, it was dried at the far-infrared heater formed in the desiccation means 
6. 

[0074] As an exfoliation means 7, the cellulose system film which applied the water-soluble binder to the whole 
surface was used as the conveyance supporting material 52, and the exfoliation roller 54 which made the 
sticking-by-pressure roller serve a double purpose was used. The exfoliation roller 54 is what prepared the 
urethane sponge whose outer diameter is phi200mm in the periphery section, and is 100 g/cm2 to the peripheral 
face of a rotating drum 1. It pressed. As the adhesive layer of the conveyance supporting material 52 became 
the rotating-drum 1 side, it let the conveyance supporting material 52 pass in the contact section of the 
peripheral face of a rotating drum 1, and an exfoliation roller, while making the adhesive layer adhere to copper 
foil with a thickness of 2.8 micrometers which carried out electrolytic deposition to the peripheral face of a 
rotating drum 1, the conveyance supporting material 52 was moved along with the periphery according to 
rotation of the exfoliation roller 54, from the peripheral face of a rotating drum 1, it exfoliated continuously and 
copper foil was rolled round. 

[0075] Then, a hot water shower is given to the conveyance supporting material which rolls a copper foil side 
almost as a roller peripheral face side, and wound it around the Teflon roller (outer-diameter phi500mm) with 
which Teflon (trade name) was covered by the peripheral face in the conveyance supporting material which 
adhered copper foil almost, and dissolution removal of a cellulose system film and the adhesive layer is carried 
out, and warm air is sprayed on the copper foil held at the roller peripheral face, and it dries, and is 2.8 
micrometers. Continuation copper foil was obtained. 

[0076] Copper foil was manufactured also by the conventional approach for the comparison. The equipment used 
for this manufacture is shown in drawing 12 , and is completely immersed in plating liquid in rotating-drum 105A 
as compared with the conventional equipment of drawing 13 . In addition, drawing 13 R> 3 and said division 
material attach this agreement. 

[0077] Rotating-drum 105A is a drum made from titanium with an outer-diameter phMOOx width of face of 
200mm, and the peripheral face is processed on the mirror plane. Rotating this rotating-drum 105A by part for 
peripheral-speed/of 15cm, as the peripheral face (plating side) of rotating-drum 105A was hit in a part for 5l./in 
the jet of plating liquid, electrolytic deposition of the copper foil was carried out for current density to the 
peripheral face of rotating-drum 105A as 10 A/dm2, and plating time amount 2 minutes. After rinsing and drying, 
when it took out rotating-drum 105A from the plating bath tub 103 after plating, and copper foil was exfoliated 
from the peripheral face of rotating-drum 1 05A using said conveyance supporting material and conveyance 
supporting material was dissolved, it is 3.2 micrometers in thickness. Copper foil was obtained. 
[0078] The copper foil manufactured by this invention was compared with the copper foil manufactured with the 
conventional method. Although uniform gloss was acquired at the rotating-drum peripheral face side of copper 
foil by what is depended on this invention when visual observation was carried out about the appearance, 
unevenness was in gloss in some which are depended on a conventional method. Moreover, in what is depended 
on this invention in the opposite side side (a plating means side or jet side of plating liquid), it was semigloss, and 
surface roughness was [ what is depended on another side and a conventional method ] also coarse mat. 
Moreover, although there was no defect what is depended on this invention in the rotating-drum peripheral face 
side of copper foil when optical microscope observation of the appearance was carried out by 400 times, in what 
is depended on a conventional method, the pit was accepted in some places. Moreover, although detailed crystal 
grain was accepted at the opposite side side by what is depended on this invention, it was based on the 
conventional method with the dent light-like crystal. 

[0079] Moreover, although it was 0.8 kgf/mm tensile strength 2 and 32% of elongation in what is depended on 
this invention when the mechanical property was investigated, in what is depended on a conventional method, it 
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is tensile strength 0.1 kgf / mm2, and 6% of elongation, and tensile strength and elongation are excellent in this 
invention. 

[0080] Moreover, the thickness distribution of the die-length direction of the copper foil by this invention and 
the cross direction was investigated. The thickness of an end section [ of the cross direction of a foil ] (location 
separated from side edge about 40mm), center-section, and other end (location separated from other side edges 
about 40mm) per foil was measured by fluorescence-X-rays measurement by the position which met in the die- 
length direction on the basis of the location which separated the die length for 1 round of a rotating drum 1 from 
the manufacture initiation edge of copper foil. The measurement size of each point of measurement was set to 3, 
and asked for the average. The result is shown in Table 1. Table 1 shows having the quality in which the copper 
foil continuously manufactured by this invention has thickness with uniform die-length direction and cross 
direction, and the whole foil was stabilized, and the engine performance. 
[0081] 
/Table 1] 
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[0082] 

[Effect of the Invention] Since washing and desiccation are performed adhered to the peripheral face of a 
rotating drum, even when a metallic foil is a thin film, it is hard to produce damage among these processes, and 
the metallic foil which carried out electrolytic deposition to the peripheral face of a rotating drum can 
manufacture the metallic foil of high quality continuously and stably, and is excellent in productivity according to 
the manufacturing installation of the metallic foil of this invention, and the manufacture approach, as explained 
above. Moreover, since it is not necessary to form alone the plating bath tub, the mass washing station, and 
mass dryer which can hold a rotating drum, and to convey a metallic foil independently further in the case of 
washing and desiccation, the carrier facility of the difficult metallic foil of handling is also unnecessary, and a 
metallic foil can be continuously manufactured with easy equipment. Moreover, by carrying out electrolytic 
deposition of the metallic foil to the peripheral face of a rotating drum in the condition of having carried out 
press sliding and having rubbed to the peripheral face of a rotating drum, a plating liquid attachment component 
is quality and can manufacture continuously easily [ a stabilization target ] the metallic foil which moreover 
consists of a thin film. Moreover, according to the manufacturing installation of the piece of a metallic foil of this 
invention, and the manufacture approach, the metallic foil which employed the advantage of manufacture of the 
above-mentioned metallic foil efficiently can be manufactured, and only by exfoliating dividing this metallic foil in 
a final process, even if it is the case of a thin film, the piece of a metallic foil of homogeneity thickness can be 
manufactured continuously [ in an easy manufacturing installation ] and stably. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole manufacturing installation block diagram of the metallic foil concerning an operation 
gestalt. 

[Drawing 2] It is an important section expanded sectional view in the A-A line of drawing 1 . 

[Drawing 3] It is the expansion top view of the plating field of the peripheral face of a rotating drum, and is 

checker (A). And many spherical-surface crevices (B) The formed plating field is shown. 

[Drawing 4] expansion top view (A) of the peripheral face of a rotating drum And B-B line sectional view (B) it is 
— that by which the non-galvanizing section was formed in the plating field is shown. 

[Drawing 5] It is the important section sectional view showing the other examples of the plating liquid spraying 
means to a plating roller. 

[Drawing 6] The whole manufacturing installation block diagram of the metallic foil equipped with the etching 
means is shown. 

[Drawing 7] The whole manufacturing installation block diagram of the metallic foil equipped with the printing 
means is shown. 

[Drawing 8] The plating liquid attachment component in a plating means is the whole metallic foil manufacturing 

installation block diagram concerning other operation gestalten which are another gestalten. 

[Drawing 9] It is the whole manufacturing installation block diagram of the metallic foil equipped with field means 

forming. 

[Drawing 10] It is the whole manufacturing installation block diagram of the piece of a metallic foil concerning an 
operation gestalt. 

[Drawing 1 1] It is the expansion top view of the peripheral face of a rotating drum, and is the example of plane 
configuration of the rill section for the promotion of fragmentation of a metallic foil, and flat-surface size control 
(A). (B) It is shown. 

[Drawing 1 2] It is the whole manufacturing installation block diagram of the metallic foil used for manufacture of 
the conventional metallic foil in the example. 

[Drawing 13] It is the whole manufacturing installation block diagram of the conventional metallic foil. 
[Description of Notations] 

1 Rotating Drum 

2 2A Plating means 

3 3A Plating liquid recovery means 

4 Plating Liquid Washing Means 

5 5A Penetrant remover removal means 

6 Desiccation Means 

7 Exfoliation Means 

8 Recovery Means 

20 20A Plating liquid supply means 

21 Plating Roller (Plating Liquid Attachment Component) 

28 Plating Liquid Maintenance Layer 

29 29A Positive electrode member 

52 Conveyance Supporting Material 

53 Sticking-by-Pressure Roller 

54 Exfoliation Roller (Migration Means) 
57 Non-Galvanizing Section 

78 Plating Liquid Maintenance Band (Plating Liquid Attachment Component) 
81 External Magnet (Field Means Forming) 
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82 Internal Magnet (Field Means Forming) 

91 Fragmentation Exfoliation Means 

92 Recovery Means 

93 Brush Roller 
96 Suction Case 



[Translation done.] 
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[WlFlB#©IRB] 

na#is i ) @f£fi&fc3J* * n> 

Stf!2lsl$K F 9 A©WSffi«:*>-» *ifi*«l&1*4»-» 

cue f 7 A©^amc*JWB*«w«f w * ** se«« 
fleets f 5 A©ai£*ifiiK» u-c, fjiaa) ■» s #&© 

T8MWCK W 6 flEEHS F 9 AOfl-JBlHJCWWTtH 

mebie f ? A©B«*iajtc*t ^ * . fl* 12 * ■> ***** 
*a©T»w«:»» 6 n. flEEfs f 9 A©?fjaa«:ii 

WMKBtten. «rBH«K9A©»JWi»c«WTUii' 

3 ] WE*)-* **«8»ttttWKEMi F 7 A 
e>. 8t),#jK*«»booHiaiKEF9A<0«-HiH«:« 
±.®i£> -> * a - 7 K J: 0 flifiXS n 4M#fll 2 tcE»©& 

4 ] flESt) o * WfitfSWtf wwibemk f 9 A 

©^»nBccffl^nfc««ws«^ 41**1 2 x» 3 tcia 

«@Ik F 9 A©0(£4 I '&*S14* s ra* * 13 *>-t# (c S e ® 
SftfcM 2 frh 4 ©V^tx* 1 1 ^iciB4£Lfc^Jl?S 

IfUJOSe] HEH«F9AHAIHS*«>WflHS* 

snyt»as3d*»t. waaBfcm*©tt«»*wK@« 

F5 A©^JUffiK:«fi?«TU5 Uc£H?§«:tt»ff-r4E«n 
^i, SMStftt* Ufc&&£f#t**#IfaiHll5 F 9 A 

66©^-rn*>i««:iBtsu^)i?§©i5i)t^ii. • 
fleiiis f ^ a©wh®«:s?>-, 
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ag^o-cflEniiK F5 A©«-siBt«»WK*aow 
lane f * A©^iitc^jsii*s8?«TW $ * 4 Em® 

griaso -caehhs f 7 A©*uiiffl 

Mia®$EF7A©@$E:£flK*tL-c. wtatoo*#i2© 
Ufc£Jg tSKFt* 0 ^ * tS'Sr^-r 4 st> o S iSffifr 

i!fiB@fiF7A©@H£^K:*fU-C. «HBfc->*W»E# 
3Ma©Tiii«iatt 6 WEBR F 9 A©fl-HBK« 

www u*fc*B«s*(e*r . 

mssm f ^ a ©iaii*isi KJtuTs nna«!«*s©T 

%ffi(cs^ en . aee** f * A©?f mrnKwam a ^ 

^)S?5©t!j^RiS. 

9 1 Mia* o * mmz^mmufflfc f ? a 

oWiaislK F ^ A©^)ilffi«:ttJ&T 4*0* ««!*»«• 

[ IS*ll 1 0 ] UK F -7 A©^)lM^St> n> *?ffi«r«*& 
Joo. 3 nfcWlBllte F 9 AOW-JBU tiE«i 

gp*t i * file* o ^ ur am u . m&mz f 5 a 

<DflJ!BK:£JS?§ i &ll&?#Tffl3 -tt4& ■* *XHi . 

/est) o ssfcHmi ^ • 

fisais»£ f * A©wrafc«sraw kfc*"***** 

B?ta@«K f^ A©w-HfflK«»«mbfc*«ffi*Ki»« 
icwiaHfe f* A©?mi*6iiiw-4»*iatt* 

1 1 1 SufBlHlfK F ^ A©n^BKfflffffltttR 
^-C^Sl^. fto*iK*fi!Jtl/^WIB0KF9A©jH- 

HiBic«i&-r4«>o*iWs^aw*»w. frsast)otx 

gttfriast)-5^ri£«^Sm^J;- 5 -CMiBl]tE F5 A©?f 

■n t«E«> i *mmm*tt <D%mmc& ^zm*& 

*tt£SftfcWE@lKF9*©J'WSBi iiE * 
S?J»^. _ = 

irnon 1 2 ] wEM«xe»«aHd#«©-*©iii 

«WHBfK F 7 A©a«-*|6JK*» SliSCiKiOi 

ms«maEHE f 5 a©^jrs4> 6*mw 1 0 

X« 1 1 K!3ttUfc&IWS©«3fc*&. 

1 3 ] IS*^ 1 ~ 5 O^fn* 1 9KEtt 0 
fc@«F9A. J:C«t 
50 PI»#iBKI2ttLfcW«#«K«*^a 
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10 ? 



20 



RW ^n. iw«f**©*«bk™**^J" 

[ttftBl 4] «lB0tfF9Att£»«*«*** s * 
Ute£H«>ir©»aH»fc 

i ws 1 5 1 N*a i ox« 1 1 coat* ufc*>^> « 
x^tcifi E«K**a»«©«s«3 0tf"«** ,R 

Si t fc KB*k@SK»# 3 n * 0lK F 5 A 1 0 5 4 . . 
tf>o#«l 0 Irt-CB«F9A105<D^««K»«^ 

■cB«3hfciEWs«wi 0 6 a. B"- a ^ fe 

F 9 A 1 0 5 BiEWHW* 1 0 6 fc*t urmSWCHH 
fc a t>o*iS10 1'Pt?ttE«6F5Al0 5O^«»K 

iaw h ntctmwm -/ x*i o 7 * &st£ f 7 a 1 0 

to 0 0 41 BtfieaS F 9 A 1 0 5 «Bf£3 
«HK9«r&&. H*F*A10B©*«WcHteh 

WW»UTWBi*fl)*WBl 1 0 ? 
C F 9 a 1 0 5 ©_h»fct*IMt0 -9 1 0 8 tftttf S *x 
rteO. *JWB110ttMlio-5l08*^Hte 
F 9 A 1 0 5 ©*WBiI*» ^.iyJMSn. «I«©*«I 
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[ 0 0 0 5 ] »M«Kai¥anxs***t*"»* 

*iU"Ctt. *^*J:cm(c*^tH*eWtt©»& 
*p6r#-5rt:tt?Si< i *>©* s S3 ?sn *' 
[ 0 0 0 6 1 ft*. 

[00071 _ . ^ 

[WJIJjWRfcbJ: o^Utt* 5 ^ 
«R»oftft«ffll/fc*W«©««R«. 

Q £ fetcBIs F 9 A*&W»bfcAI«8*«©*ftX 

a wixaKaBsrifc©©*^^- cne><D 5 

[0 00 81 ©oSWCfeJ:***. awh©w» 
K «2 0 ix. fflt©JM#«WC*9 . 1 0 SfttC 

fc *©«©*ftia. tt«xeK*$t»'ct». 

Rfl&iaiE F 9 A©@<S4 ««L£K|B]}8 3 it * ct *ss 

[ 0 0 0 9 1 se*©*w«©«JB»B. MB^ffi 
n* @e f 9 A©an©iwt^^»ffl««©»«a® te 

-CKj-«:«TtHl.i»<. W*c»iimSK©W«t?tt. »o 

aco S fct^«©f>*'^^ miffed 

[0 0 1 0 1 ^©MM-tt^liHft*©****^ 

40 5ie*«5a-r *yt«t>*c»»feiPi*««ib-*-*« < ^* s * i ^ 
t-c m^^m^tm^^m^mfotx^. 

»BHX©«««^»6nK<^i<.^W 
[00111 *»8«3!P*»4W«fc«** Shte * > ® 
50 gWiW^Wa^iMW^** 1 " 4^S5S© 



30 



10 



20 
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1c BBtt©^«fr*B#fcR«*££WKSittW<e 
&£M«-r •&*>©"?*>£. 

(00 121 

[BUfl*lfflfeT htctov&m B#8iKEtti/fc&B 
B©KB£Ba. @«e«E«:3a*s*». wwb#*«« 

gt*> tifc© -5 * ft**" O-CWEBB F 9 A©$f 

jaa tsstwccssai i/ webb f * A©*wsffiK£Hfs 
f 5 A©i5il£*tfi)«:M or . we© o **a© 
ufc^wetcwi/fc*^ 

3M2<t. S53B@ISF^^©|5HE*lSJ«:*tO-C. WE©-? 
#««»*JIM>T««KRW 6h. WEBB F 5 A©Jf 
MlftcBJftfftU Ufc*WB*IB»-r . b«E 
mm F 9 A©B«3SnaiK*» b-C . WElK«*BM)Ti«fll 

«c»» 6ti. WEBB F 5 A©J1-Sffl«:S<»*TU c/c^ 
BH6*WEJ1«ffl*»&i»**W»#Ri****. c 
©•HBSBfcJ:**. a>-»«*«K*"»t:HIEF9A© 

Sbfc£*&t$3 : h£©' c - BB F ^ A©@BKS£o 
©SJ&iSBKJc-Sx!:. S£*^<t3n/c. BBF9A© 

B^ttfc*s«©a-»*i8flK , > &iws*iJK»xa^ 

fil«^-C* 0 , «B«lSt>B« F 9 A©i*JSI»K© o 

*^iiftsswct©t»^fc», tffl#t\ tag* 

[OOlSUte. |»#Jil2CCEBbfc£H«©M*« 
|»3(tflll «Ci!«0*:iaMWK*»".»'C. we©o 
ftft^^BMttBBBBF**©****^* 1 '' *^ 

ft « LoofnaBK f 7 A©j»wffi«:fl«&-r a © 

b-cteO, at>o *«!**•» tKfiWWtKflWSft-cff 
£TSfc©. jE«W*ttt«>-» t*«T 4 

fcWTfBB F 5 AO^jgffitcm^M^J^K^ffl^ * 

CiJ^-Cft*. 

[0 0 14]**:. iB^3CCiE*SUc£)Sf§©S!B£l& 
»*S2«:JE*fi!)Hft«ttK*»«'^. WE©-=ft 
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ttsmtttttweBB f 5 A©0racjsfc*©*Hii 

tc^«btettffl-cBCl/«t*J6. «>o*«*«J*U-3-3 

BuiaBiE f 5 A©>i-Hffi«cftt&r a* o ft mmmm 
wmmi btxfc i x«2 jsLh©«>o * a - 5tc «t o «t 

fiS$nfcfc©-c*S. c©WS«B«:J:*i. ©oftu 
-^©«-HiBiB(£F9A©«-«ffli©S«». 

■> « o - 7 ©s«»nn«e t> © o ft ig*i?ss o 

< mi F 7 A©HWafcD"CH(6 F * *©*«■ 
K ©oftft*<fc9££WK#J&Tr*C£Ai-Cft. **» 

ft^^iosswcc^wms^^cb^-cft^ * 
fc. *>o*n-'5*3asrr*<:ifc*<K ©oftftem 
ait*SE*r * c <b*s-cft s/c©. ■ y >*■ *>*tt**ii 

[0 0 15]*fc. «j|ffl4«:E*Ufc&B«©«»fc 

©-, tmmmm\tvsissn f ^ AvnmmicWEMM 

3£gKJ:S<t. &aHS*©o**8MCfc9BBF9A© 
flflll K«Bffta S * *». *° ftftBWBtWBB F 
5A©rt«n*ffE«ttl>TJH*-J-&fc*>. WEBBF 
5A©fl-HB**;fc*.l , *i!M*i. it»St?TfflOfc©oft£ 

«W«rtU-r -SAoft «D AB« J«ilW«*K tt 4 fc 

©. »)jgr&MS©fr^a a oS©^S*£>£"*' ;&C,t 
j&l-Cft*. ^ 

g«> «*3B2 4 ©C»Tn*^ 1 iBCcialS©S5fi^§ 
K*lvc. WE»o«*fia«iS**OiJ>«C< i*>-W*B 
fE F 9 AOBK*****^* * 5 *>-t^^ESS n 
fcfe©-C&€». c©^jS^S«:j;-S<b t 0iKF9A©B 

astt©-»K»oft«*i^T*C&«:j:»>. 
fcA o ft ftliS^ltCffie. ^ C t Jft < A o ftft«}#SI*f «: 

/^U-clHIlEF7A©^1•Jlffl^B]^c^^£^^<^ ,:, ' 

<tB« F 9 A©M-J1® i -3 ft ft 

£J:9££ifiK«*&-r*c£**"?ft> #>-5ft&Jffi©3c5£ 

[0 0 1 7 ] ttc 8»3»«6«:E«b*t*B«<0«a* 
B» i**^ 1 * 5 & 5 ©i' 1 "^^* 1 1 *«:E*©Ki68sB 
K*»l>T . WEBB F 9 A t**B«*«W«Tas W 
jilffi©-gI54CifSi!fW*i*®K:SSi-2>i 9 (cSS^n/c 

5i. |51l£F7A©?l:)S®«:fl5R)cS^^*-'ft^ cl * 

»oft^®* s m)i?wtHsn^^/cfe. *»o ft»K»jt 

ft-5. 

[ 0 0 1 8 ] *fc. 8g*Jl7CCiatSO/c^lSiS©S!}®^ 

so b«, «5itai*»6 6©i.»rn3S»iaKEtt©BaH(iB 
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40 
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7 

A©fl-jgffi«caJSS*T tii L/fc^HISKffE-r 5EfD- 5 
t . &HfS#tttt 1/ fe«aBE»t#*«rEH(lK F 7 A©@ 
tt#flK8ttlS *«**<>©tr* 4. C 

3hfc»»3a#«ra*«*a«c J: o 0« f * aow* 
scmi? a c <b & < . «aaa**f <d»««: <t 0 

@$KF5A©Waffijfc&§£{CWtli3*vS. C©fc©, 10 
&JlliI*i?Ill§S©«£"C t> . B3E F 5 AOftMlB* <E>£S 

aimwoMjfcmMWB s *a c 4 a < w o" as c t r 

[0019] i9*^8«:fial80fc^JSfSOS8J^H«, 

mis s&ic£8 s *v ftABtfftSffis 4 ^ n/cisiiK k 

7At, BfrteiHH£F-5 A©$fJlB«:©o#?££<£}6-r3 
©o *iftttte#gt4tfcti>o 20 

© o b -cfrsaiaite f * a©*i-jsib 4 sakcc* 
autirffiUis f 5 A©$fjgBtc&js«*s»s#THi § # £ 

IE*BaiMst4*«*.;fc«>oS*«4. «nE*>o**»«C 
<fc o XffifB,m& F 5 A©?f J3B {C^flMS* WWWW 3 

JBfiSr *«JWBi**S 4 . mfiBHIfK F 9 
A©@SE^rfiJ«:>[ : fL/-c. M8B*o**©©TSfeWJ«c»W 
6ft. mflEtallK F 7 A©?f ^ffitc®5?WUi Ofc£JS?S«: 

ihiIk f ^ a omwifa tc*t u r > stria© o * 

©TiftlPJJtciSW^ft, 85fe0iEF7A©J1-jgffiK:Sft?tfT 3C 

a i/rc^ig*i£^-r stasia 4 . memE f ? a© 

BflfBIsliz F ^ A©^ffl(c«JR9TtH Ufc^SIS'SrflE^ 

«t-5«t, m*«i{ciaisurci6W4isj«. »o*^rcc 

4iF9A©^jaffiec«SL/c**^ssn*fe». nit 
F 5 A©eHEtefi£o r © o J: o rSH* 3 

ft. IS*^BMC*oT«»Sft.&ISHc. &JRfS« I ffK'C 

HUm-C. KM*"*-* 3 3S5Stt 

fcHT .5&jmS»*a8Je©:&Gl4Gl < J: 9 CC ft <3 . ftAK 

[00 20] M^9tCGIKl/fc&Mf5©&(&& 
Btt> IS^«8{ClBiS©Siii^©«:*it>-C. MIB2t>-5? 

?stti&*Ki4iiwaiaiK f 9 AonmmicWEMffim-c ; 
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«c^*a*o*««tt^*«*.fc*>©"C**. c© 

A©?fjgffi«:m8?*THi3-a--5l^. iEMHStftift-*** 
««iaW*itt)l*-rS/c»-C@IE F 7 A©*WffiK«»» 

WtcmJB^THJ^tf^CiAirt*. <*e>tc. mfstfttB© 
RL *ot*fi««lW3WiaiKF9A©«-H1H*l¥Effl» 
O-CgNST-Sfc.©. Hi£FvA©^-S®* s /c^.-ri5t^3 

0 ft. «?«rW0A;«>">*fiai«:a«i*j«*a*n<b©* 

Kjh-r4Ct*«"C#. £fc*JWffiHtt'S©-3*ftB©& 
WSflfcttWRWctt £/c©. Sir fcX»B©tt i»*A 

[0 02 1 ] Ht«9l 1 0 (ClBttl/ A^JRfS©H3ft^£ 
«. @|£F'5A©^g|ffl{C©o*rffi*«*&L.oo. ft® 
4 3 n/cMIBHlK F 9 A©*WHB4IE.a@SI5t*4 fcflTBB 
©•5#^*^-0-ca«L. OTBEHEF5A©J^ffllf«:A 
HfB*WJ!WfltiStt**>o*I1I£. IWBHKF5A© 

!0 TiifcHHIIi. WIBiMEF9A©i1-«ffi(C«»*faL/ 
fc*««*JSfc»»«:ttSI-r <bl£^XfI 4 . WTIEIbKE F 9 

A©i^ja®cc««fWffl o/c^isJS=Srie«i®«:ffinEiaiE f 

7A©^ffl!!p6aiJ»lT6iWSKXS4%WrS. C©M 
jfi*^tcj:44. ©-3#Xgtc«fc-oTlliEF7A©nH 
EtcSJBflTlHl/fcsfeJSfSra. BIEF9A©^-«ffi«:(*t» 

i/fcisft^^nsfc*, @iSF-5A©iaiis{cse->r© 
odjssjfe^xetcjcorat^sn. tt*ne«cj:o"c«t 

[002 2] a^c. ifl^ 1 1 {CiBt8U/t^)S|g©S!ia 

1 0 *ciBtt©«a*tt«:*»t»'c. maH 

IEF9A©J^fflBK:WiaBtttt«'ca*U. ©o$rK£ 
SJf 1/OOb5IB11Ik F 7 AOH-mffilcmZ-r *©o#rS 

«*am«89:t* . wib©-o #xa«mria©o s««i#w 

ivtcc J; r> r fliBBIE F 5 A ©^JHffi t huI B© -5 * M^f# 
8lW£©S£SRK:©^**K£t&!6Uo-o. ftS43n/c 
irffilHl$E F-7A©9t-J3ffi4iE«®aWi%frgB©o#iffi 

40 ^©t?*^,, C©M)^^(C«i;2><i:. ^fS?r©-5^X 
e«:J:i)@RF5A©^fflffl«:WWWaS'tt*l». iE® 

ffigmit© o * m&ftmt t mm- z> ten vmn. f 9 a 

©^«ffiKflt»WK:ll*«:«a-r5J:5«:tt0. JlXHr* 

p>tc. m<5?WHi©l^. ©o#r$&ftgPtt#[5]$EF5A© 
j^jgm*j?ESB&urKfii-r-5fc©, urf^a©^ 

**&*ft*©*i*it-r*c4#'c*. s/ca^Ui-r 

so *>^B©<ct>*ft*©*B«**fiW*c t*«-c**. 
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[ 0 0 2 3 ] ttc, I8#S 1 2 tcKttOfcaHMS©«it 

is f 9 A©*»H«ffi*>6H*-r co«ai* 

Sfcfib. ^|S?gtc«!HJ8t©fc*©5jy3* J ie^ffl'J"2'C 
i ft < . fili*2:}##©*?a&K: «fc 9 ^JStSttlHlK F 5 A© 

[0 024] it*JS 1 3KIE«l/te*»WB«-©*HM*B 
». Bft*3Bl~5©^-3*^5& i l^i2480fti|BWSF5 

a] «t>o**«. «t)o*«gfe^#ia*i<fcow^s ; s:ffi 

flMaEK F ^ A©*fjgffi«:W»?ffrtfi Lfc&«?§£n'jiBfl- 

-c*>s. #^©^«Jt©«*«B«. t 

IBCD ~(5) ©ft»«SJt©WJ6*»*d"t»*>©"C**. 
CD EWEa«E«:3d*Sn. *HBiH*ift«*iH£3tifcB 
K F -5 A <k . BiflBlHllK F ^ A©J*jgffifc:«> o ft?&£GMS 

s n/c© ^ u-cmcbie f 5 A©M-jaffl <tmm 
ttKcmmumtflBm f? A©?fgiM«:^JSfs*«o?*Ttii 

w.6 n. BifiannE f 7 A©^ji®«:«s?*Tai uc&js?s 

ffi@<EF-5A©liii*i6](c*fut:. WiB*otffii5fe^* 
R©T»M«c»W 6ti. tVIBSK F 5 A©*M8BI«e«» 

«rw ufcaMB*^****** 4 . ngbc F 5 A 
©@issriai«c» u-c . «ria*a»*K©T*««c»w 6 
n. friBiaiE f 9 A©wsa«:iif??#Tffl b /crisis* ws 

*flMBfr©Mfi«B. 

(2) frtea?) o « *flu&*iat*tWBiaiK f 9 a©* nffl«: 

/c£ISIS>t©i«*l£B. 

(3) mfSB© ft «ff»«»W»«IBlHllK F 7 A©SI3cj£ 

Dr*©Ji-«as«:^ttofetw»t?@iEua*»6, ©-aft 

UoofflBUllK F? A©^ffltC«*ST 4©o 
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»«fi»»jWHMWCRtf 6ftfc 1 X«2 «±©*o ft 

cj-7(c«fcot9RK3nss!fiBC2) «:iais©#)iis>t©ia 

ig£B. 

(4) MOb o ft ttSMBBIK F 5 A©fl-JHIIUc 

$!?§Jt©S!{jBi?SB. 

(5) fflB* o ft ttSJtM*©2»& < <b *>-»t*Bls F 7 
AWlsllE^^sai^^mJ: 0 4>±*tcEBS*ifcWE 
(2) *>6C4) ©Hfti* 1 JRKiB«0/c£Jg®>t©$Sii 
US. 

ttCtt*gl 3KiBtSU;fc:£JI?§K-©S!ii££eBK;J:£ 

t. i#*9i~5 (tnecu ~(5) ) ecrenufciMB© 

(R F 9 A©fl-J3ffifc:j&j£;* ftfc£JW8##Klll»*®fc 
J:- 9 r»WrStitt* s 6«l»Sti4©t?. IIRJHttHjKRB 

(c «t *) mm<D®&-c fe— 36BW©*iieM-*asttw*>-3 

[002 5] a/c. MSB 1 4 CCiB^Ufc^Jl^>t©M 
j&JSBte. ItJCTIl 3(cfBt8byc^Jl?i>t©S?jS^B«: 

fflte^WttPWjPJ&SSfifcfc©^**. c©^ISS 
>*©tHM*BK:J:S&, BE F 5 A©WBlH«:tt£tt© 
iffl^SB^^^S nr*J "3 . C©WmSPl*@e F 7 A©?f 
*ffitchbores!>oft3n«:<i,>©-C. tffliSISBKttJBUft: 
^JSS©g|5^«03* J ^<aO. 
tt*©oftSBtaS. C©fc©. CC^SsH^WSM 

c<t*i-cft. HB8isiJ©»i»i. KBRSKisraifiass-rse 

30 iHSET-5Ci**-Cft€>. 

[0026] 18*31 1 5 CCiB*Sb/c^)l?§M-©SS{jt^ffi 

t*. »#3®iox«i ieciB*SOfe©oftXffi. -Str^x 
litectO'fejSXfl^ffi^.. |Ui8*««:iBiSU/c§iJgtXg 

^{cfrtBHIE F 5 A©$fJHffl#>6#«U-3-3§i]it-f 2> 
^|RMIIIxe*KWVt<>©t?**. f #»W© 
ABHiK-OWMFttl*. TKCO - C2) ©^HIi)t©S3 
ig^g^tyt>©-C*5. 

(l) [p]fKF7A©n^ffiK:es?)-5ft^ : &^L/00. 
40 tfii3tifclWiaB<SF9A©J1-Wffl4jEBS»»i*W 

iB©oftffi*/M^"casu. friaisifEF7A©^jiffioc 

^JR?g?:Sft?tlTaiS^'2>«>-'ftXfI<t< 851 BUfs F 5 A 
©^JUffiCcmPtFfm l//c^H*g{C^t» Vtc#> o ft ffi*^; 
»T i . B!TlBtHl$E F 7 A©^)SlffiK:^)l?#rai 

F -7 A©^JHH*^ U 4«-KM«ia 4 

(2) IrfBUfE F 5 A©^jS®Ki¥Etilljt^SS-C^^ u . 

so jb,ft«*ff»u-3o«riBiaiKF^A©ii-iiiiitc«ift-r 
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zfa&ft&ttic «k -> -cfriBse f 7 a©?fjib <t iff a* 

i. TOB1 OfcitM 1 (bHIBCD . (2) ) tcisi&u 
/cffe9I©Bf5£©X*ICtg^ < wMoitm* s&m^-r * 
B#>. ^KfJfStXStcJcOBKF^AC^SffiWi^fiRS io 

[0 02 7 ] 

mm<Dmm<DB^] h i b##sw©*jsji£$kk<p*>£ 

tc3fc^3ftfcni3tR©lliKF7Al*<B*.. SETOFF 
A 1 ©EHEfclSjK&o-C. ISitt^iS*^*^^*© 

is*£#gt 5 . m&wl 6 . «ni#a 7 tmwpcim. 3 20 

[ 0 0 2 8 ] mJlBUlSE 12 2 SC/nT <fc ^tc. 

pqist*;^jasB 1 *t©«ffii 2tcj:o-cig<£W 

i 3ccbxo w=>tir*j«5. -e<E>M-jsi®#^®«:Jjnx3 
hr^ffi©W»KlHlI&3*vc<»»*. IsIIkF^ai© 

iK F? A 1 OiM^f-^ U^i-CMO, 3£ 

(,>. $/c. MHR1 2*0*1*1 3*Xf->U^»T»HR 
b. WSSB1 1 ©ac&^SO-CJf&JjSO-CfeJa 1 . ** c « 
@^F5AlB»o#«»fl!>1MBK«ttSn. *©*« 

[0029] fflBfeo #*&2 B. ©J*JS 
fflBeJB^ifijceafeJUL-ceBSft. HKF?AlO*M1B 
ic}f EStbtKSS-C^S-r £«ISt©©o # n-72 141 

0MS3M22 OB. §«>-5*tJ-7 2 Ht&ofcvSfc'Wl 40 
&(, » l/«ST -S^©*!* 2 2 #s9:W h titcib o 
^2 3 f£«>-3$?£SM&* 
* * 2 3 (C«»o 3 9 #481*3 n. Bbn* 

Bg L tcib o t r£iR£ * > * *> 6 KJGftfffc <fc O'iftaiBl^tf 

•5. 

[0 0 3 0] Htr!B#oSc3-^2 l*$«fctf©o*iffie«& 
tf-,^2 3B£8*£2 4K:2:}#3n. fifiB£}f«2 4 

,A2 5^0TKOW^ri,>5. mIIBJraEtS$S& 50 
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4fflt,^C<t#-C#S. ftfc. «KS3#«2 4»t. Ml 
37A25^t5Ct^<. ftlfflMBIM»©«'M»t* 
<«*.«. Wh>0» F) «:*««»> tfl**<fc 5 Kl/ 

c6J:t». 

[0 03 1 ] h5IB»S|37A2 5©(*ffi«C<tO. 
* a - 5 2 1 BIllS ©*WSffl(caflE©E2J''Cff 
E3tlS. COE7JB1 0~1 0 Og/cm' SEW* 

E**«Ha*S I 3 --? 2 

1 ©?l-JHffi«:M-r -2>«c «fc *JSja$S&**<«4>£ «c 0 . 

3ft*<t5Ct&£o *fc. |5|KF-7Al©nSffi©W4S 
SMCB, # r 3#&©ftEfflP*iI^©f®8# , y >f 1 5 WW 
S3 n-C*5 <3 . C ©vKffl* y > # 1 5 ©rtfll'J^BUlB© o 
*D-9 2 ltf^tRKRlShWi. «E» 

t>©t?*2>. 

[0 03 2] IWB»-»#a— 5 2 IB. 0 2 (Cmf X *> 

S©o**fiW*J12 8#KW6*VCl>*. «TiBlll5«l2 
7B*o#?S«:MlyritA14©*S^)S**. 

siEfl«aw*2 9*«Kwe>n-cir»*. wia«>-3#Wfiy* 

IB2 8<tU"CB. »o^?S«:iS^3n'r. Ao^vS*^ 



■C*4. WiaiHEI»2 7*J«tCfiE«*aPW2 9 

B. $0* * CC <fc D ^fg*Mi»-r a»^©«RS^*> 0 > 

[0 03 3] SWa*o*ci— 5 2 IB. (a2K7TC-rJ:^ 
te. SIEM 2 7 ©W4BaW«3a#« 2 4 ©ff^Silfc JcO'f* 
4B»K«l0ftW6hfc-»©W*3 1 «***3 2 

•c@te@wc^3nr*jo. HtriBiJ«3 iKStteti 
3 3KJ;^*^a-7 2l ©H«*s*iJ«i 
3*14. Wlb«*3 3tt. SS©J!)^a-72 1©B 

ism 2 7 ©(liaisisccsai 3 n/cti«tigw 3 4 1 . fes 

IWHt 3 4 *S«iSM«:«l?T 4X^y>y35<h. tt 
^7->J>^3 5©±»**«»» , i"*«»»t* 3 6i > 

wwtawaewR^ww&ti. ftiBxyy>^3 5© 

BK3tlT«,>-&. IhISSFvA l©^BBtCfflE3n/c©o 
#p-72 1B. EHEF5Al©BIEtcJ: , 5»»*«:«fc 
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-oXftShmrtZW* C<Dm. ftjfBiMSMMi3 3&t<fco 
Sti-C. EM£*2 7iJB«b8W*3 4t©«ttW«:4C 

£ $88 » 2 8 »SIk F 5 A 1 <M®m±.VWE.#M 
-CtI8l)0ftA s 6Blb-f -5. SiFieJil8lSBM3 4tt&*o# 
KX-vl 1 ©lsl$KfA2 7«CttKS*ifcjE«ffi8tt*2 9^ 

[003 4] Mia»o^a--72 ltt, BCF9A1© 

pe^nai tcffl -> -c. »it*rtiJJi*» e> 1 o aujLh©* a 

*>6BBgf S©**^. CtiCCfcO. «WJ0Wtt«:ffl«.> 

h c tu< . toot 7 wjcctsar s ©* w 

jtTSC ®TSI5©«)-5#D-^2 1 

ttBlsF 5 A 1 flMflitt*r8l±4(l*»6BIEfrlSlK«-9t: 1 

3 5K*ig£r©r.gK:i2g-r &©**<£< . 2>fc< 

J:gB©to -jtn-52 1 l*B& F v A 1 ©BiK^'fr*® 
**¥»<H1«P. H-H80 iOi^clBg-T*©* 1 
«ti>. gfc. |ga±gfl©tootra---5 2 l tetootifc* 1 
+&«t&Sft£J: , >«:. *-5*?R«*& < g3 9©*-3*?S 
flttft* 7^23 -v©S^P *>H* F 9 A 1 ©IhHk*'C> 

•3. &±§R©toofcci-7 2 ltcMSn/cfeoMB 
S#©fPJB ! &£W'CBfE F =7 A 1 <D^JH®ffli|«:ii&li)L-C 
>miH«:»-9"CiWi*J:^«:ft0. BIS F 5 a 1 oftH 

* 3 9 ». too **«*ejK » * * 2 3 ©JtSPKtgM;* n 

MS ft* t>©*a**RWt: 

[0035] ftffBtoo *«0iR*R3 «. Bl£ F * A 1 

©jf jas&c^Sct-ciHifs f 7 a i ogHEccseo-cfiafts 

«TS««a-94 1 &«*.-C*5«5. i«0-74 1 

ffi*^or*te»-9*«**>RU BHXT£. toot 
tffilsliR^ia 3 «^FtCiiS a ^. KDH^)SaiK«TtHffltoo* 

fris©ssa-^4 1 
». @eafi«c3a#3 nfcBRtt4 2 ©b 0 (cfriatoo 

*®{$HH!2 8 ,h|5l1*Ka>6&*»iKia4 3**Rt8jtKK: 

•MRsnri,**. ^iai5]*K$A4 2«^?Le-citfi£sn-c 
iR J »4 4*W3#we>n'r^?). i»?£a-7 4 1 tttfta 

s*©as©tf «fc 0 &jsi?s*« i/ t»ea©ff 

^•Ci«SF-7Al©^iBK:^«0-C*J»). BIkF^A 
1 ©@«tc «fc 0 Sf »B$e «&?80f 4 3 tfBti F 

7 a 1 vftmffi *e*> o -cifcft-r # fcto ■» * **r»R-r 

£. ©?KIB4 3«l(RiR3n/cto-3tiS{i. BfefA4 2. 
[00 3 6] iftfBtoo S8»¥f24 tt. BiPs F 7 A 1 
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*.fc*»««l&«4 7 *«^.-C*J 0 . B& F 5 A 1 

u/cto o t yX)V4Q #> 6>b$k f 9 a 1 ©?hja 

[0037] WE«>->**iJfe»*a4©TaflB«:B. 
lB®i0ia-54 1 £H^*iS**rt-***« 3 -'5 4 1 
5 *B1E F 5 A 1 ©WSfflKtt 
g3ht*l BBEF9A l©WJSffi*G*>o'r <48fe 

#a©»s»iB**t»*9. i^bt, ^?s©«®*^ 
«. H5is®?Ra-74 i(cise.-r. w«ii7-^p 
[0038] wiEiaw^ae «. *BMB©ift»a. Bfe 

F9Al©J1-«ffl«:ft»0A:***BIIB*tt*3**<> 

jr*©tt«l«*WIB**Wt-*»^. BE F 5 A 1 ©^ 

». *BHSiBeF9Al©^JB»l 1 £©**»«* 
<0jlt »«cfiH 1/ W*»5Bi©ffia«c J: 0 . B«F * A 1 

[0039] «riBM11*&7 1*. *RU*I 5 1 (CjHO W 

iS3a*w 5 2 & . i**aBa3« 5 2 6 n . mm 

3tm#5 2©tt^H ; &BfEF7A 1 <Di^Jl!®«:mfi?»Ttti 
SEfO-75 3t. ^d?g*5ffaU/cJi!^^}#«5 2 

Ast^eti. cn*BSF-5A i ©s^^isjksio w 

■TC itc <fc ^^HIS^BIk F9 A 1 *»&««f*M«o 
-7 5 4<h=&[t^.t:i- > 4. 

[0 04 0] Ht)ie)I*a-7 5 3fc<tO*iiJMC3-7 5 4 
tt. nJiSP^f U*>=fA. ->'Jn>JA. ^-©ffe©^ 

ss=fA. ctie>©»taarA^©@^i!c©tW5a { 3«i.>ni 

WSMKiotMSWtel BtsF^A l©Jf 

F5Ai©«atiaiMLt:igi6iB»s^>'»*. 
fjfBSUgta —5 5 4 »*«w©»**RKfflar 

-C**. frlBE«0-7 5 3?r«ll§U-C. ^Hf§ 

-s©«5«ia©#»<!:. *WfS©«Htt*S»»l»a— 5 

[0041] mmma-? 5 4 (c«fc ora^^Ka 

0HJ3n/cl»^3d#t*5 2«. cnKWLfcAJRtBC 
iBiR^S8K:«torBilXSn^. lulBBiR#a8iU 
•C». BfH-Ctt. JiSB^** 5 2 «r^aXS^SXf45 5 * 

50 [0 042] lOTa«263d*tt 5 2 i LTtt. tttflS^' 
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si «fc££m*5 2©#St«. &]!StI©ttft. JfSKJ: 
o-cjSfijMlRSn** 1 . 4#K:£JI?§©JI;*#®< ***** 

©■c*?*o<&i». **s. aasaasw 5 2 

I. »&JWS*»4«cHu «a30«W^tt« 10 
JH£UT**tt©*>©. «ittf*JUo-^*©7^*A 

[0043] ±BKJl»««:ffl^fc*««©«» 

HISS*. »-5#K«»*R2 0*66o»*ta« 
J£U @KK7Al*s<ta ! «)-5*a-72 l©iE*«» 

6#*&;&*ifc«>oSW«. ^23. 

#ts«f#ja 2 8 cc^ienpsuMe J: o mm& ztxztt 

fc(C@*£F7A l©^jgffi(c«*&3n4. Cfticj:-? 
r. *o#a-72 i©®«ft2 7tcf*t8:3nfcIESfl6 
gptt 2 9 t ©nJHSi^jSttt&K & 0 . 

His f? a lc^fflffitcfeotfiaRjwaiBSTai-ri. * 

ot£)«w;fc*K#-5$P-7 2 l£jiia-r£fiBK:f&B: 
*tS«}#H 2 8 tftsHE F 7 A 1 ©WUffiSrtflEfiStl b . 

ffi^-r •sfcjf). igis f 5 a i ©{t-jgaas/c a. -ratios 
sn, */cs»?*TW^"'5*-5*SM©^JS*«sffi^* 1 ® 

[0 044] frl2*o#Ifi«:J:-o-C[HlKF7A 1 ©?f 

ii#«6«:j:»)faish*. & 

KSSAMSifc F 7 a l ©^ffliBK#»L*t* *©««t?tf 

[0045] SIS F -5 A 1 ©fl-jaffitctfg L/fc* 
$ ft/c£Hf§«. fyJBtXfiK: <fc o -CBK F 5 A 1 ©^ii 
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fEF7Ai©I5]e«:t!£-5T:. M«#»7«cj:9. llti*£ 
mt 5 2 kxi* s nfctt«-caLtt««caij« 3 n. 

z. common ^m^vntmrnotc^xD^tmrn 
itm #nss#«g©*§£-c«>ia$K f 5 a© 

St. @iR&©IX9ifttf»«:oi»-C*>> £H?S«&&M5:t$** 

[0046] ±IB*«JB»-C«. HR A 1 ©M- JSB 
©&o*«$*¥*&&®tCJBlSl'fc* 1 . 03«:7r:-ri 

7©*&m*#st£3*i*GaSR«. u-tfftnx. J7f> 

[0*04 7] Uttc. ±EJOI0^»-CB. £T©ist>^P 
-^2 1 *3d*R2 4«cKWfclWft->M>flWR3 1 «e@ 
iR@ffi«:5:H5FU. 3:Jf1g2 4?:{*iii37A2 5{cm , 3« 

2 1 F 9 A 1 ©fl-JHSKjiPIE-f * J: 9 L//cAS t 

30 |RF5Ai«K«Er*J:9«:U"CtJ:c». c©^^^ 

SD-72 1 ©!¥H^©D5l^* J ?g^K % -2. . 
[0 04 8] JJB9BB0P»"CB. ^r©*otrci 
-7 2 1 © jEWBMMst 2 9 *aKRWK««6 0 . C tl6© 

[ 0 0 4 9 ] ±KSaBB»"Ctt. fc^iSW 

„d7^2 3tc^©«st^^2 2*sw. cne,©« 

-T4 «t ^tC*o *«#tt*a2 0 H 5K7n 

•Ti^K. «t>-5#ci-72 1 CtK:. AS«,>«l»Sc-r4 
»o#P-72 l©ra(c|feS:$ia/cisbo*t£« i J& ! S5 8 
4tt»*RW. te*^#^«*& < »5 8(C«?>o$0-7 2 
l«ctBiajOfctS»©«»*>'^ Jl '2 2*?«JRb. #Js«)^* 
tSttf^t 5 8 ©PfiW -/ XjU 2 2 *> 6S*o * O - 7 2 1 

* o 5 8 icms? s * ■» * «©*a. * 

WtSCit. ft»-»*o-52 1IClW6t5ft-»* 

so aEojftflwa^saKft*. 
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i o o 5 o i */c. ±ismmm.v^ mmm<o#> 
.,#0-72 1 zmnm&HtcDK 'j>t £ <tb\ <i©#> 
isv-ztrnttitt**.*. corns. ^osa-?© 

$4&£;*;* < 1>X®U H7A1 ©J'l-JDffl^^igEfS*: 
iCWWBflrctt. »r>#«0l|iR*S3. i5fe»« 

wt4<BTWNicx? i at £kj: 
0. ^*4o*?--:/6 2fcHRSttraftS:©>'«a'>» 

, ? > *r#&6 1 ©iJHBJettsfAWCJ&SS 
-763. 63£. f£W£*.a-56 3. 6 3©^tcS: 

me f 5 a i ©Jt-jaffiWJKJ. ^ > 
ji-co-s. fria-7^+>^f—^6 2*iiiEF7Ai© 

4*6^t>ft-^6 2lCI»l»tx»*> **** 

isi0tc*$»,»t. 0 

[0 0 5 2] 07K7n-T«fc i 5K: 1 Kii^SBOT 

miKtmmzi 1 *ii»-r*c ttcto . ma©eniij 

giJ3M27 1 «. 0$k F-5A 1 ©*WaMCctt*0/c&JS?S 
■o-oZOmffiK-tmiZtf 7 2 i . s&RKJS 

CfcflWKctt. x?f>i'IW 7 ^J' ; ^ :/ 

ai tRcmnrnvm-cmLx^*). wi»o— 554 

[0 05 31 08 B*«WflD*BI1B©a*aS»t«©ffi©* 
fiJM*^-C*s9. 01 &Bl5flWttlSlWe>nU 

^©saw^BS-r*. c(o»it», *^>**S2 

A«. H« F 9 A 1 ©ttfllitcff EfflttttMTC^Stt" 4 
P%mtK<D#)'>*®U&%l 8 «<■*.. !£«>^fc?£S8F 
»7 8*^l/t@(EF5Al©«-«ffl«C«>o#«*«lft 
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-rsa-^iSlfc^^oA^ fFie«>^#?S^w7 
8 1 mis f 9 a 1 ©jfjiiE ^©^ssiJ^isj u-ciegs 
n/cn?i««©iE^©spt* 29Atzmox*$'). b-jib 
«> * m&&& 7 8 *s «k vizm®mt 2 9 a bsems 2 

4 A K£HJ 3 tl-CV* -5 . o »«Wft^R2 OAS 

tuia* o § fomzm 7 8 ©±su«:Hn Uc«> -> 9 

<g3 9A£<fx.Tte9. 07n«B8bft:«>o*?8iKS*> 

t&« 3 9 a * ji u t * -> * mm® s n z> . B«ia^« 

. 2 4 AttflHENfHMft <0^«B8) KWHia 9 A 2 5 * 
fy^XWL*)mht%X^*), f*aS3^A2 5©f*ffii«:cfc 

0 . A o * 7 8 BIh|$k F 7 a l ©ttjatiKjiK 
©E7rC?¥E3 ft&. WE* 7 81*. HI 
©I583&88-CBMB lfc*oto-72 1 (D^jgSP^^fiS 

Kte^ «)o#rS»^7 8«*^©«>-5*?S«^ 

[0054]S/c, *-,*«HiR*«3AfcJ:^J*i*« 
5 A». ©51-HiH«:a«Ofc*iR 
0 lg43At. MHMMK3A«aW**»S4 5A 

1. iss:}$«4 5A«:^:Wf>n. ltrfa©vS)f 4 3 aoc» 

aUfc@iR«4 4Ai*fll*'C^*. B5ia©jSH4 3A 
tt.' Wiasbr, 7 8 &H«©tmtr»*Sh-c 

WIBiJte»«B»**«5Aiuria:. 0W©fc©«: 

rSUHR^IS 3 A*J J: WHM»**»5 Ailt, 01 
30 [0 0 6 5HWa»-9»«fiW*7 8MHIEF*^l© 

i o ~ i o o g /cm' aatwuf * *©E 

g|^I27 WtcSEnft C» <fc ^ HIS F 9 A 1 ©HlfE^fa 
Kffl^t, |flitt^iai±«W»6 10flt«±©ftlS»»6BB 
•T4©*JJ:C». fc-3««««f7 8fcttl&8ftfc 
» o *?S*5@fE F 9 A 1 ©^MBIflUcil^tcSa-r S 
«fc^K. »->#««»»7 sroftTSP^IsIKF^Al© 

ssK^-h^A^iB]iE^«:a'jori 3 5S^s*-c© 

40 laiKEBT *©#<£< . <fc*>*^^®^^ 7 8 
©*±»tt@« F 5 A 1 ©laie*^ (0 8 
4>. H-HH) J:0±73«:sag-r-&©* J J:i.>. a* 
t ®«}#^ 7 8 \mn F 9 A 1 ©JH;fr|SlK:#giH8&<!: 

KUtfeJ:^ ^cte> »o«««»»7 8©*i:«WC«) 
■a#ifi*J+fl'tt*&3n-5J:^«:. S)o^iJSf39A 
©toot )Sfi9#W 7 8 ^©m*&n 4>0*e F ? A 1 ©UK 

mE«>-»*iRtt»s«3 9 ab. mnifiA-yfsmm^ 

50 7 8 ©i:gil(c{4g-r & fc©4Sa*awc4)J: < . 3 h 
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[00 5 6] $ fc. 00i]r ttHWciEmSSPt* 2 9 At U 
TniEffitt©^©*^^. ^i4I^K7^1 

or cn?>«msiw«:-($«cc«^b-cfc± 

[0057] C©«a*WKJ:-'"C*>. SUSSrifcoi* 
#S 3 A (c <fc 0 IbKc F 9 A 1 ©J1.«ffiK:« W«f IH 3 * 4 
(!» j£&J#3l 7 8 F 5 A<0«-«lH*«"EEffl 

?§££fi£-f 4C<t3&5rt4. »-5**S3 AtC«fc 

o-ClllS F 7 A 1 ©WfflBKWWrW bfc£ISSt§i«. B 

[0058] C©^»»K**4IHHSB©W&*k 
H 1 ©£IS<hP&. H3«:^-r«t^«:llteF-5A l©5t- 

wiiKasronacdiii*;* or t> «fc < . £ fc® 4 

Ai»o*W»J#»7 8t©B«:ianc»n-f»o*i«« 
|&jK?**23 j WS5 CCm-Tto o 5 8 *«W 

„^>^#gl6 H»BWI*R7 l*W«l/C 
[00591 19 B*»W©&W1B©»«B6«©ffi©* 

ifcaas^ur *$ g . m i ** t»«H s ipi cmmm 

fl»rinU *©»«***■*" 4. COWMMW. 
fe-,*?R«*&*K2 0 A<D*>o**«8*7 8©4HC@ 

. J 5«:rta«BE8 2 3&JM!W6h-Ct»*. BuiB^SP^E 8 1 
tc«^©?L*^^§ntte0. c©?LKJ:o-c©-j* 
«WMT3 9A*6(WftSnfc«>-9*«EBia«F9A 1 
©rtHffiWKHBWSC&ai-e**. WIBrt»«58 2 
» @fK$lii 1 3 tenia) B&ICKtt "J > ^SIJ 8 3 tc 

w) htvttr- aspw 3 4 onmwwL o <w e> nr <,> 

4. IWK 'J > f »8 3 •? x-f F 8 5 

A«IR0ftW6iT.t:*J l 5. C©/<9>*$x4 F8 5£«fc 

•3 ©@fK©W*8«:*>*>*)6-r . HUiBl*iSi5 

»S8 209HHBES8 1 tjWtittBCflcWSh 

4. C©fc*. WEJWW8E8 1 trt8HfcS8 2 <t©Ffl 

lB?fglifi5S 8 1 . rt«WE8 2«tflMB1*l&*«*«* 
ftBtttt Urfl-SR&E 8 1 . rttfiB& 8 2 

[0060] mmnmm titdxmv. wm a 
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1 ©#W«fcWBtt*A*6 & 4&E*s*sss«Tffl-r 4 
m< iSa a ae©mi±a^*^^4^)s»S i5:ifi 

KBC«l1-5Ci#t*4. ^®*> (Hc) ** 
l o 0 x;u*f ? FWJi©«WWM K » c 0 - p > c 
o-Ni Co -N i -P&££fWS* J 5&»F7A. 52 

gf^?. iM7-^fiit. ******** 

A^f 9 FfclT©tt*»tt*i U"C«8 0°/oN i - 2 0 
%Fe (rt-vxUtm) tei^enKCo. Mo. P 

f<Jffi;?*i4. _ 

[ o o 6 i ] *»w©*iwe>t©«*^B®* tt 

c©tU^B»H 1 CC^Ufc^)llg©i!{iS^S(Cfc 

[ 0 0 6 2 ] C ©SttWBMWtt. f£«ft#8 6 ©T*M 
UIk F 5 a l ©fl-JIffiicigfSSWai Lfc&WS*»*i" 

[0 06 3] «rK»W*M#® 9 1 i O-C. HWT?«^ 

5.^-793 *jrw e>nr *5 o . zoKft'ft&mm 

A 1 ©M-JBlBKatW** 9KH(Sea«cB«* 
ft-Ct>«. 9 @*EF7Al©?f 

HlfiK:»ll*0r*>gE*J«*ttt»J:^K. 

ta*sjl- jgSBicgiKitiiS: 5 titc h ©r * 6. 

[0 06 4] IWB^fCl— 99 3tfto*fS2i© 
CC «. filH^ 9 o - 9 9 3 © tBJP.i]«3fi©HlE F 9 A 
i©wa®&cfawrxyy*? l«tlWS!>* F^X 
;V9 4JMttW&tvrc»*. C©5^*» F^X;W9 4*»6 

ns^sn^xr^x 9 Factor. AjRjsc^WfMW* 5 

(EiiSn. ^JS?g)t©5!>^^^S2ffl']^©iiiEA* 1 l i ^±S 

[006 5 ] IWEHiR#«9 2 I*. «E^!/a-9 9 
3*«BS>*» F^XJU9 4#ifi*ra^*^- ; &«S^ 
fc®9l^-^9 6*{f^.. c©8ft5l*-*9 6©tft*B« 
Ktt. «»«9 7 3&««ttStiri,>4. 
[0066] C ©^HfS^©Mii^a(C«i; Si. HR F 

9 a i ©^sffi^mis*mfts*TtHu. ««ofc». & 

IKIWdXetcr. ^92/n-99 3*@IES*r. 0$e 

F7Ai©^ji®tc#«ufc#is?g?:^Wtoo^. ami 

C©fi8. ^7^0-7 9 3©@<SJ»*HST 4 

§s«:giM-r4c<!:Air#4. 4Jiis>t©w s«> @fe 

F-5Al«:mP#fttlL//(i©o^^HS©JlSr$)f3. 

Bj©sat«§r«. o . i - 1 o um eBtK**«cWflP 
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[006 7] JblEj8B»»-C«. *NKMB*B9 1 1 b 
Ttt. ^J/n-79 3SW>fc#. 
tu-ct*. 795/0-99 3 kbm\ 

^jg^Kttia:b;fc^7n--9-efc<l:< . *4».»ttW*.** 

*©5iBBfcfMR©»KJii**H<Ew*i** 

»Wr«I»fflo-5©llja». BeF9*l©BBJ:9B 
*HMWBJBci-9«:B&r. aBB4@BF9.fcl©* 

*c<sm* J x«wwr *fc«wc . b$k f 9 a 1 ©*wsa 
©*o#«* <a>o*s«©«w«aifi) 

tSTJ^K:. (A) F9A^^rS]CCW(C, F 9 

«^tt«:£»©B»»9 8*BBO"C**< -t<k<' > . *■* 
SB 9 8 ©jf|i>I©*£ 3 . BBBHIfcBStfcS-r * C i 

■e an ©^bw-* -f x*e»KW1»'*' c i 

**. BEMBB9 8H:. U-lfffll. i**>fflOX 

i?©fs^jjnx©«*\ d-Uf Fcc«fco-cmsb"ct><fc 

jlB«tg|J9 8%«««:^fi5EU/c**-Cfc«fc^* 1 . -&©*«: 
«tttt«*Bl''C. ^ft*fto*8ibttJ:i». * 

c©Kft»«c*»«.»r*>. ©o**S2. 
BB4B 3 . mmt&&SL 5 <h U-C . a 8 Ktj> Ofc * 

-r 9" £ 1/ r fe J: t » c <t «&B"C * 4 . 

[0 069] fete. #»»©&««>*•©«*«■. ** 

a ;W8WcJ:»>BIWfcl/c ^ H 

[0 07 0] JJBHK H8*»J:cna9a6Cf«:ia 1 OK 

fitctei^-ct*. «>o**B*o**«HWtt"e*4*o 
SP-92 l^*o#««J#^7 8*fl-l/tBRF9.fc 

-r-SC<!:fe<. *2 3«>«>o*B& 

|SB 5 8 * &BB F 9 A 1 ©*J3® «c BBfttw * * ^ 

%@i£ f -5 a i ©^jnfficcMi*] u-ria^ias-r * c t 
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-C. siEK^AlOJ^JBBiiEBffiSWtiOW*** 1 * 

otBBBBtftBtffcBGK**^*' 

ES«tt«"CB(E F ^ A 1 ©ifJUffltc^Jg 3 -tt 

ttsfi-cuii F7A1 ©^jusK^nis^mfstfTta 

S«ct*«tf«. o*>t>B*KF9Al©*BBK^8 
-raftoftBBfcBttKJ:*. @iKF9Al©ttBBfc 

*ft4©*BS± , J"*Ci* J "C#*. 
[007 1 ] 

Xiti5 0 0mnt?*2>. »-»*n-?2 1». *« 

^15X41 (ftBBM) 4 0 0 mm. tt&</> 5 mm"C*0 . 
HW*©»HBWC«jE«B«*2 9 i U-CIS^^^SI- 

i^jSfm-c^RJc o*. ttffl ofc© -j * o - ^ 2 1 » i o 

#"C. Be F 9 A 1 ©88it^©±^*^IslK*^K 1 
0~4 5K©BBKBttWKKBU ¥«35 0 e/cm 1 

1 0*©»otn-72 i©Ju&>6»o*B (CuSO 
, :250g/l. H, SO, : B0g/1. : 3 
o-c) ©i^ + V-^l i/^©rSS-c«^b. @IkF5 

Ai©ia*«i scm/^ife^i^Kiiess^iigss 

O. 1 OA/dm' ©Sifi®Kt?tf> o**1fofc. 
[0 07 2] [l$£F7Al©?1-jilffl ; S:»{)o*^l32» 

fflU/c^jga-54 1 ». ?VJllgI5©©rKJ14 3*s^'J7- 
biju>»6 tt *«wre»« 3 n-c *s 9 . * l 

0 OmnfC $)•&<, 

[0 07 3] *>-9**»2tCj:-9-CB«F9Al©rtB 
BK««WfiaOfcB«»' ©o#?Ki5fe^#©4tC«fc^-C 

S5K^we»nfc©?sa-7 4 ltcio-r^a^i^ib 
[0074] mmz-vki t o-c . -Bcc^tttt^]* 

^UfcH2JHa-^^'7^;l'A*B3^^pt*5 2 tO. 
EEfo-5 t«Blk«iO-9 5 4 89BO 
-^5 4t*. ?fS*i«2 0 0mm© , i;bi'>^ ; l < >i ;!; &^ 
H»tC»wit«>©-e. HsK7AlOWflK100g 
/cm' rjffil/c & 2 ©tt»A#BR F 

A 1 ©91-MB 4 MB o - ' 5 1 OSJBKI 0 "C. Bte F 
7Al©J1-IS®K:Sfl?eTabfcll3 2. 8(im©P?g(C 
ttBB*ff«3*4 4i*>{C«a3d*»5 2*MBo- 
50 5 5 4©H(E«C«o"C*©W«K»oTIMbS*'C. B 
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[007 5] W64tt*Ufc*»Xmt*. -r 

(ftS* 5 0 On™) Ki@?Sffii)*a-7ttJSIffiffil|<J: 0** 

8i» ©»&»fS4t#fc.. 

[007 6] tb!S©fcto, ^©^cciotfeiHIS* 
■e*0 . 01 3©fi£3M««:itut. BK F5A l o 5 

[007 7 ] IfsH7A10 5A«. W«* 100x1 
2 0 0nm©**>KF9Atr**K *©fl-«IItt*IiK 
JBlSh-Cl.**. C©HSF7Al0 5At«ll5ai 
/»'CH«3WM , 6. »o 5 l/»t?@ 

(feo^ffi) K^te*J:9«: 

br. SfiftfflS* 1 0 A/drrf . *o#B#lffl27>£0t 
EHEF9A10 5A*»->*iB«10 3*>6K 

@te F 7 A 1 0 5 A ©?f JBffl* 6 ^® * Wl* ^ • *^ 

ft. 

[0078] *mnt£^t^&^mmtft&&tiz£ 

fetch. $@?§©IhIK 
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■Ctt#JRKt»&* , *-»k. *fc, *©S«1WH (©->* 
*glM**t.»0:©o *«©**«) 
*>©-cw«iR-c*>^ flrif. ttaHSKJ: 
^-cSlIKH*feat»t>©"C*-'te' *fc. ^Sl*4 0 

*J. 8e*ffi(cJ:4t>©-C«Bf^»ct9 h*«E©e»nA:. 
10 &JU&4W© 6 n/c*K «t 2> *>©'C»7 C > h 9 

[ 0 0 7 9 ] * fc. W*Wtt»*H^fc± C 6. #»9§ 
«U:?.fc©-Clt?l5B?Si3 0. 8kflf/«rf . (*tf3 2% 
-Cfc-sfc**. fi£3H*Kj:4fe©"CI«l3K»3 0. 1 kgf 

[008 0]*te, *«WKJ:*«II8©»S*HI. «* 

20 |fi]«c?So/ciT5E©ag-C. «©«#!*>©-*» 

fcft 4 0 . fjfeSP* («J©flB«*» 

e»* t )4 0ninfilt:/ca@) «:o#IS©J¥3 *»*X«ffl]S 
KJ:0W3ebfc. «BttO*>^A«tt3il. *© 

sp«3*3ji»te. *©»*** ice**-*-. 
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ig«iwft>h5©-c. &mmimmDm&-c 
4> c n e> ©iera-c««**fc o cc < < . «o Q 0 s©£JS 

gnS. @«F5A©iRSnI*<C*S«©«>">* 
SB*J«ct>©-C. |X'3!S^©BSt^^*?S <D 8 s ^ fiSfc:F 
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J13 ©fflifBK-*IIH*<t«3S«iB'C*** w * l0 * £W,c 
[HiH©BB»aWBl 
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